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(57)Abstract: 

PROBLEM TO BE SOLVED: To transmit the pulsating 
components of power generated from a prime mover, 
producing a rotary power from a pulsating output, while 
reducing through a power transmission to an output 
shaft. 

SOLUTION: A power transmission 20 coupled with the 
crankshaft 56 of an engine 50 is provided with a clutch 
motor 30 and an assist motor 40 and controlled through 
a controller 80. The engine 50 is subjected to feedback 
r.p.m. control by the torque of clutch motor 30 such that 
the engine 50 is operated stably at target torque and 
r.p.m. The engine 50 is not controlled in the dead band, 
i.e., the range where the r.p.m. is fluctuated (rotational 
fluctuation, pulsation of torque) by the pulsating output 
of engine 50 during steady operation or the range where 
the r.p.m. of engine 50 is within a threshold value Nref2 
from the target r.p.m. Since a dead band is provided, 
rotational fluctuation (pulsation of torque) is not 
transmitted to the drive shaft 22. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The prime mover which has an output shaft and is made to rotate this output shaft 
with the pulsating output, The motor which uses as the output shaft of torque the revolving 
shaft which combines with the 1st Rota combined with the output shaft of said prime mover, and 
this 1st Rota electromagnetic, has the 2nd pivotable Rota relatively to this 1st Rota, and is 
combined with this 2nd Rota, It is the transmission equipped with the motor control means which 
controls extent of electromagnetic association between said 1st and 2nd Rota in said motor. It 
has an output-shaft condition detection means to detect the condition of the output shaft of 
said prime mover. Said motor control means The transmission which is a means to control extent 
of electromagnetic association between said 1st and 2nd Rota to become predetermined within 
the limits including a goal state about the condition of the output shaft of said prime mover 
detected by said output-shaft condition detection means. 

[Claim 2] Said motor control means is a transmission according to claim 1 which is a means to 
control the condition of the output shaft of this prime mover to become said predetermined 
within the limits when the condition of the output shaft of said prime mover detected by said 
output^shaft condition detection means is in predetermined within the limits of** a 2nd 
including said predetermined range. 

[Claim 3] Said predetermined range is a transmission according to claim 1 or 2 which is the 
range [ a little ] larger than the range where the condition of said output shaft may be changed 
with the output which this prime mover ripples, or the this range which may be changed when 
this prime mover is operated so that the condition of the output shaft of said prime mover may 
turn into a goal state. 

[Claim 4] The prime mover which has an output shaft and is made to rotate this output shaft 
with the pulsating output, Combine with the 1st Rota combined with the output shaft of said 
prime mover, and this 1st Rota electromagnetic, and it has the 2nd pivotable Rota relatively to 
this 1st Rota. The 1st motor which uses as the output shaft of torque the revolving shaft 
combined with this 2nd Rota, The 1st motor control means which controls extent of 
electromagnetic association between said 1st and 2nd Rota in said 1st motor, The 2nd motor 
which uses as the output shaft of torque the revolving shaft which has the 3rd Rota combined 
with the 2nd Rota of said 1st motor, and is combined with this 3rd Rota, It is a transmission 
equipped with the 2nd motor control means which carries out drive control of this 2nd motor. It 
has an output-shaft condition detection means to detect the condition of the output shaft of 
said prime mover. Said 1st motor control means It is a means to control extent of 
electromagnetic association between said 1st and 2nd Rota to be in a goal state about the 
condition of the output shaft of said prime mover detected by said output-shaft condition 
detection means. Said 2nd motor control means is a transmission which is the means which 
carries out drive control of said 2nd motor so that the pulsating component of the torque 
transmitted to the revolving shaft combined with said 2nd Rota may be reduced and transmitted 
to the revolving shaft combined with said 3rd Rota. 

[Claim 5] It is a transmission equipped with the pulsating component reduction means which 
carries out drive control of said 2nd motor so that it may be a transmission according to claim 4 
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and said 2nd motor control means may be reduced and transmitted to a pulsating component 
detection means detect the pulsating component of the torque transmitted to the revolving shaft 
combined with said 2nd Rota, and the revolving shaft, with which the this detected pulsating 
component was combined with said 3rd Rota. 

[Claim 6] Said pulsating component detection means is a transmission according to claim 5 
which is a means to detect the pulsating component of said torque based on extent of 
electromagnetic association between said 1st and 2nd Rota by said 1st motor control means. 
[Claim 7] Said pulsating component detection means is a transmission according to claim 5 
which is a means for the condition of the output shaft of said prime mover detected by said 
output-shaft condition detection means to be based, and to detect the pulsating component of 
said torque. 

[Claim 8] The pulsating component and the magnitude of torque which are transmitted to the 
revolving shaft combined with said 2nd Rota are the same, there is no claim 5 which is the 
means which carries out drive control of said 2nd motor so that the torque which has the 
pulsating component from which a phase differs a semicircle term may be made to act on the 
revolving shaft combined with said 3rd Rota, and said pulsating component reduction means is 
the transmission of a publication 7 either. 

[Claim 9] It is a transmission according to claim 4. Said 2nd motor control means A pulsating 
component detection means to detect the pulsating component of the torque transmitted to the 
revolving shaft combined with said 3rd Rota, A frequency operation means to calculate the 
frequency of the pulsating component of the detected this torque, The sinusoidal torque addition 
means which carries out sequential addition of the sinusoidal torque by which sequential 
adjustment of the amplitude and the phase is carried out on the calculated this frequency at the 
revolving shaft combined with said 3rd Rota, It has a sinusoidal torque decision means to 
determine the sinusoidal torque of the amplitude and a phase which reduces the pulsating 
component of said torque detected by said pulsating component detection means from this 
sinusoidal torque by which sequential addition is carried out. The transmission which is the 
means which carries out drive control of this 2nd motor so that the determined this sinusoidal 
torque may be added to the revolving shaft combined with said 3rd Rota by said 2nd motor. 
[Claim 10] Said pulsating component detection means is a transmission according to claim 9 
which is a means to detect the pulsating component of the torque transmitted based on the 
rotation condition of the revolving shaft combined with said 3rd Rota. 

[Claim 1 1] Said 2nd motor control means is a transmission [ equipped with a frequency operation 
means to calculate the frequency of the pulsating component of the torque transmitted to the 
revolving shaft combined with said 2nd Rota based on the condition of the output shaft of said 
prime mover which replaces with said frequency operation means and is detected by said 
output-shaft condition detection means ] according to claim 9. 

[Claim 12] There is no claim 1 which is in the rotation condition of this output shaft, and the 
condition of the output shaft of said prime mover is the transmission of a publication 1 1 either. 
[Claim 13] There is no claim 1 which is the output state of the torque to this output shaft of this 
prime mover, and the condition of the output shaft of said prime mover is the transmission of a 
publication 11 either. 

[Claim 14] There is no claim 1 which is the deflection of the rotational frequency of the output 
shaft of said prime mover and the rotational frequency of the 2nd Rota of said motor, and the 
condition of said output shaft is the transmission of a publication 1 1 either. 
[Claim 15] The prime mover which has an output shaft and is made to rotate this output shaft 
with the pulsating output, The motor which uses as the output shaft of torque the revolving 
shaft which combines with the 1st Rota combined with the output shaft of said prime mover, and 
this 1st Rota electromagnetic, has the 2nd pivotable Rota relatively to this 1st Rota, and is 
combined with this 2nd Rota, It is the control approach of the transmission equipped with the 
combinable motor control circuit for between said 1st and 2nd Rota in said motor 
electromagnetic. The control approach of the transmission which controls extent of 
electromagnetic association between said 1st and 2nd Rota by said motor control circuit so that 
the condition of the output shaft of said prime mover is detected and the condition of having 
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been this detected becomes predetermined within the limits including a goal state. 
[Claim 16] The prime mover which has an output shaft and is made to rotate this output shaft 
with the pulsating output Combine with the 1st Rota combined with the output shaft of said 
prime mover, and this 1st Rota electromagnetic, and it has the 2nd pivotable Rota relatively to 
this 1st Rota. The 1st motor which uses as the output shaft of torque the revolving shaft 
combined with this 2nd Rota, Between said 1st and 2nd Rota in said 1st motor electromagnetic 
The combinable 1st motor control circuit, The 2nd motor which uses as the output shaft of 
torque the revolving shaft which has the 3rd Rota combined with the 2nd Rota of said 1st motor, 
and is combined with this 3rd Rota, It is the control approach of a transmission equipped with 
the 2nd motor drive circuit which drives this 2nd motor. While the condition of the output shaft 
of said prime mover is detected and the condition of having been this detected controls extent 
of electromagnetic association between said 1st and 2nd Rota by said 1st motor control circuit 
to be in a goal state The control approach of the transmission which controls the drive of said 
2nd motor by said 2nd motor drive circuit so that the pulsating component of the torque 
transmitted to the revolving shaft combined with said 2nd Rota is reduced and transmitted to 
the revolving shaft combined with said 3rd Rota. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transmission which transmits or uses 
efficiently the power obtained from a prime mover, and its control approach in detail about a 
transmission and its control approach. 
[0002] 

[Description of the Prior Art] In order to have changed output torques, such as a prime mover, 
and to have transmitted power conventionally, the torque converter using a fluid was used. In the 
torque converter using a fluid, completely, the input shaft and the output shaft were not locked 
but the energy loss according to slipping produced among both shafts had generated them. This 
energy loss is correctly expressed with the product of the rotational frequency difference and 
the transfer torque at the time of both shafts. This energy loss will become heat and will be 
consumed. Therefore, by the car using such a transmission, loss of the transients at the time of 
start etc. is large. Moreover, even if it is at the stationary transit time, the effectiveness in 
power transfer cannot but become 100%, for example, compared with the transmission of manual 
system, the fuel consumption cannot but become low. 

[0003] Not using the fluid, what is going to transmit power by machine-electrical-and-electric- 
equipment-machine conversion is proposed like such a transmission (for example, "array of a 
rotating electrical machine" etc. shown in JP,51-22132,B). This technique combines the output 
of a prime mover with the power means of communication which consists of a magnetic coupling 
and a dynamo-electric machine, and realizes the reduction gear ratio (torque conversion ratio) of 
1+P2/P1 with the pole P1 of a dynamo-electric machine, and the pole P2 of a magnetic coupling. 
Since the energy loss by the fluid does not exist according to this configuration, if the 
effectiveness of a magnetic coupling and a dynamo-electric machine is raised, it will be thought 
possible to make comparatively small the energy loss of a power means of communication. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned transmission, a 
torque conversion ratio is immobilization and it was not able to use for a thing with the need of 
changing a conversion ratio widely like a car. Moreover, it was also difficult to realize a desired 
conversion ratio according to the operational status of a car or a prime mover. From the first, in 
the thing using a fluid, it is as having mentioned above that the energy loss according to slipping 
between shafts must have been escaped. 

[0005] With the engine which takes out mechanical energy by cycles, such as the prime mover 
made to rotate an output shaft (input shaft to a transmission) with the output to ripple on the 
other hand, for example, inhalation of air, compression, combustion, and exhaust air, the power 
rippled to the output shaft of a transmission may be transmitted. If such a prime mover and a 
transmission are carried in a migration car, the device by which pulsation of the power 
transmitted to an output shaft is carried in a car or a car will be vibrated. 

[0006] To such a problem as equipment which controls the torque pulsation in the prime mover 
made to rotate an output shaft conventionally with the output to ripple It has the motor which 
makes Rota the flywheel prepared in the crankshaft which is an engine output shaft. Although 
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the things (for example, JP,61-155635,A etc.) which reduce torque pulsation by making the 
torque of an opposite phase act on a crankshaft from a motor through a flywheel to the torque 
pulsation transmitted to a crankshaft are also proposed With this equipment since it is going to 
reduce torque pulsation with the flywheel attached to the prime mover (crankshaft) which is the 
generation source of torque pulsation direct picking, attenuation (smoothing) of a pulsating 
component is small and torque required to negate a pulsating component will also become big. 
[0007] Moreover, since it was reflected in the behavior of the controlled system at the time of 
performing the operation control of a prime mover, and control of a transmission, when pulsation 
of power controlled finely, it detected the behavior based on pulsation of power, and also had the 
problem of controlling based on this behavior. 

[0008] The transmission and its control approach of this invention solve such a problem, and 
they aim at what the pulsating component of the power from the prime mover which acquires the 
rotational motion force with the output to ripple is reduced with a transmission, and is 
transmitted to an output shaft while they transmit or output the torque of the same direction as 
the output direction of shaft rotation of a prime mover, using the power obtained from the prime 
mover efficient. 
[0009] 

[The means for solving a technical problem, and its operation and effectiveness] The prime 
mover which the 1st transmission of this invention has an output shaft, and is made to rotate 
this output shaft with the output to ripple, The motor which uses as the output shaft of torque 
the revolving shaft which combines with the 1st Rota combined with the output shaft of said 
prime mover, and this 1st Rota electromagnetic, has the 2nd pivotable Rota relatively to this 1st 
Rota, and is combined with this 2nd Rota, It is the transmission equipped with the motor control 
means which controls extent of electromagnetic association between said 1st and 2nd Rota in 
said motor. It has an output-shaft condition detection means to detect the condition of the 
output shaft of said prime mover. Said motor control means Let it be a summary to be a means 
to control extent of electromagnetic association between said 1st and 2nd Rota to become 
predetermined within the limits including a goal state about the condition of the output shaft of 
said prime mover detected by said output-shaft condition detection means. 
[0010] This 1st transmission transmits the power of the prime mover made to rotate an output 
shaft with the output to ripple to the revolving shaft combined with the 2nd Rota by a motors 
combining with the 1st Rota combined with the output shaft of a prime mover, and this 1st Rota 
electromagnetic, and controlling extent of electromagnetic association between the 2nd pivotable 
Rota by the motor control means relatively to the 1st Rota. In transfer of such power, a motor 
control means controls extent of the 1st Rota of a motor, the 2nd Rota, and electromagnetic 
association of a between to become predetermined within the limits including a goal state about 
the condition of the output shaft of the prime mover detected by the output-shaft condition 
detection means. 

[0011] By such control, the pulsating component of the torque by rotating an output shaft with 
the output which a prime mover ripples can be reduced, and it can transmit as power which does 
not have torque pulsation as be alike to that extent. 

[0012] In this 1st transmission, said motor control means can also be considered as the 
configuration which is a means to control so that the condition of the output shaft of this prime 
mover becomes said predetermined within the limits, when the condition of the output shaft of 
said prime mover detected by said output-shaft condition detection means is in predetermined 
within the limits of ** a 2nd including said predetermined range. Since the condition of an output 
shaft is made into predetermined within the limits including a goal state when carrying out like 
this and the condition of the output shaft of a prime mover results in a steady state mostly, the 
condition of the output shaft of a prime mover does not carry out control to predetermined 
within the limits to the transition stage which is changing a lot. Consequently, the condition of 
the output shaft of a prime mover can be changed smoothly. 

[0013] In these 1st transmission, said predetermined range shall be range [ a little ] larger than 
the range where the condition of said output shaft may be changed with the output which this 
prime mover ripples, or the this range which may be changed, when this prime mover is operated 
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so that the condition of the output shaft of said prime mover may turn into a goal state. If it 
carries out like this, fluctuation of the condition of the output shaft based on the output which a 
prime mover ripples cannot be transmitted as torque fluctuation, and a motor can be controlled 
by higher precision. 

[0014] The prime mover which the 2nd transmission of this invention has an output shaft, and is 
made to rotate this output shaft with the output to ripple, Combine with the 1 st Rota combined 
with the output shaft of said prime mover, and this 1st Rota electromagnetic, and it has the 2nd 
pivotable Rota relatively to this 1st Rota. The 1st motor which uses as the output shaft of 
torque the revolving shaft combined with this 2nd Rota, The 1st motor control means which 
controls extent of electromagnetic association between said 1st and 2nd Rota in said 1st motor, 
The 2nd motor which uses as the output shaft of torque the revolving shaft which has the 3rd 
Rota combined with the 2nd Rota of said 1st motor, and is combined with this 3rd Rota, It is a 
transmission equipped with the 2nd motor control means which carries out drive control of this 
2nd motor. It has an output-shaft condition detection means to detect the condition of the 
output shaft of said prime mover. Said 1st motor control means It is a means to control extent 
of electromagnetic association between said 1st and 2nd Rota to be in a goal state about the 
condition of the output shaft of said prime mover detected by said output-shaft condition 
detection means. Said 2nd motor control means makes it a summary to be the means which 
carries out drive control of said 2nd motor so that the pulsating component of the torque 
transmitted to the revolving shaft combined with said 2nd Rota may be reduced and transmitted 
to the revolving shaft combined with said 3rd Rota. 

[0015] The 1st Rota where, as for this 2nd transmission, the 1st motor is combined with the 
output shaft of a prime mover, By combining with this 1st Rota electromagnetic and controlling 
extent of electromagnetic association between the 2nd pivotable Rota by the 1st motor control 
means relatively to the 1st Rota The power of the prime mover made to rotate an output shaft 
with the output to ripple is transmitted to the revolving shaft combined with the 2nd Rota. The 
2nd motor adjusts the power transmitted to the revolving shaft combined with the 3rd Rota 
through the 3rd Rota combined with the 2nd Rota of the 1st motor by the 1st motor, when drive 
control is carried out by the 2nd motor control means. 

[0016] In the case of transfer of such power, the 1st motor control means controls extent of the 
1 st Rota of the 1 st motor, the 2nd Rota, and electromagnetic association of a between to be in a 
goal state about the condition of the output shaft of the prime mover detected by the output- 
shaft condition detection means. And the 2nd motor control means carries out drive control of 
the 2nd motor so that the pulsating component of the torque transmitted to the revolving shaft 
combined with the 2nd Rota may be reduced and transmitted to the revolving shaft combined 
with the 3rd Rota. 

[001 7] According to this 2nd transmission, the pulsating component of the torque transmitted to 
the revolving shaft combined with the 3rd Rota can be reduced, and power without torque 
pulsation can be transmitted with some extent of control. 

[0018] It shall have the pulsating component reduction means which carries out the drive control 
of said 2nd motor so that a pulsating component detection means detect the pulsating 
component of the torque which said 2nd motor control means is delivered to the revolving shaft 
combined with said 2nd Rota, and the this detected pulsating component may decrease to the 
revolving shaft combined with said 3rd Rota in this 2nd transmission and it may be transmitted. 
[0019] The 2nd transmission equipped with such a pulsating component detection means and a 
pulsating component reduction means detects the pulsating component of the torque which a 
pulsating component detection means is delivered to the revolving shaft combined with the 2nd 
Rota, and it carries out drive control in the 2nd motor so that it decreases and a pulsating 
component reduction means may be transmitted to the revolving shaft with which the pulsating 
component of this detected torque was combined with the 3rd Rota. 

[0020] In the 2nd transmission equipped with this pulsating component detection means and a 
pulsating component reduction means, said pulsating component detection means shall be a 
means to detect the pulsating component of said torque based on extent of electromagnetic 
association between said 1st and 2nd Rota by said 1st motor control means. If it carries out like 
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this, drive control of the 2nd motor can be linked to drive control of the 1st motor. 
[0021] Moreover, in the 2nd transmission equipped with this pulsating component detection 
means and a pulsating component reduction means, said pulsating component detection means 
shall be a means for the condition of the output shaft of said prime mover detected by said 
output-shaft condition detection means to be based, and to detect the pulsating component of 
said torque. If it carries out like this, drive control of the 2nd motor can be linked to the 
condition of the output shaft of a prime mover. 

[0022] In the 2nd transmission equipped with these pulsating component detection means and a 
pulsating component reduction means said pulsating component reduction means The pulsating 
component and magnitude of torque which are transmitted to the revolving shaft combined with 
said 2nd Rota shall be the same, and it shall be the means which carries out drive control of said 
2nd motor so that the torque which has the pulsating component from which a phase differs a 
semicircle term may be made to act on the revolving shaft combined with said 3rd Rota. If it 
carries out like this, it can transmit to the revolving shaft combined with the 3rd Rota as power 
without torque pulsation. 

[0023] In the 2nd transmission moreover, said 2nd motor control means A pulsating component 
detection means to detect the pulsating component of the torque transmitted to the revolving 
shaft combined with said 3rd Rota, A frequency operation means to calculate the frequency of 
the pulsating component of the detected this torque, The sinusoidal torque addition means which 
carries out sequential addition of the sinusoidal torque by which sequential adjustment of the 
amplitude and the phase is carried out on the calculated this frequency at the revolving shaft 
combined with said 3rd Rota, It has a sinusoidal torque decision means to determine the 
sinusoidal torque of the amplitude and a phase which reduces the pulsating component of said 
torque detected by said pulsating component detection means from this sinusoidal torque by 
which sequential addition is carried out. It shall be the means which carries out drive control of 
this 2nd motor so that the determined this sinusoidal torque may be added to the revolving shaft 
combined with said 3rd Rota by said 2nd motor. 

[0024] With this configuration, the frequency of the pulsating component of the torque 
transmitted to the revolving shaft with which the frequency operation means was combined with 
the 3rd Rota detected by the pulsating component detection means is calculated, and a 
sinusoidal torque addition means carries out sequential addition of the sinusoidal torque by which 
sequential adjustment of the amplitude and the phase is carried out on this calculated frequency 
at the revolving shaft combined with the 3rd Rota. A sinusoidal torque decision means 
determines the sinusoidal torque of the amplitude and a phase which reduces the pulsating 
component of the torque detected by the pulsating component detection means from this 
sinusoidal torque by which sequential addition is carried out. And drive control of the 2nd motor 
is carried out so that the sinusoidal torque determined in this way may be added to the revolving 
shaft combined with the 3rd Rota by the 2nd motor. 

[0025] According to the 2nd transmission which adds such sinusoidal torque, even if the 
pulsating component of the torque transmitted to the revolving shaft combined with the 3rd Rota 
changes with time, this pulsating component can be reduced more certainly. 
[0026] In the 2nd transmission which adds this sinusoidal torque, said pulsating component 
detection means shall be a means to detect the pulsating component of the torque transmitted 
based on the rotation condition of the revolving shaft combined with said 3rd Rota. If it carries 
out like this, the pulsating component of the torque transmitted based on the rotation condition 
of the revolving shaft combined with the 3rd Rota is detectable. 

[0027] Moreover, in the 2nd transmission which adds sinusoidal torque, said 2nd motor control 
means shall be replaced with said frequency operation means, and shall be equipped with a 
frequency operation means to calculate the frequency of the pulsating component of the torque 
transmitted to the revolving shaft combined with said 2nd Rota based on the condition of the 
output shaft of said prime mover detected by said output-shaft condition detection means. If it 
carries out like this, the frequency of the pulsating component of the torque transmitted based 
on the condition of the output shaft of a prime mover can be calculated. 

[0028] In either of such 1st or 2nd transmission, the condition of the output shaft of said prime 
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mover shall be the deflection of the rotational frequency of the rotation condition of this output 
shaft, the output state of the torque to this output shaft of this prime mover, or the output shaft 
of said prime mover, and the rotational frequency of the 2nd Rota of said motor. 
[0029] The prime mover which the control approach of the 1st transmission of this invention has 
an output shaft, and is made to rotate this output shaft with the output to ripple. The motor 
which uses as the output shaft of torque the revolving shaft which combines with the 1st Rota 
combined with the output shaft of said prime mover, and this 1st Rota electromagnetic, has the 
2nd pivotable Rota relatively to this 1st Rota, and is combined with this 2nd Rota, It is the 
control approach of the transmission equipped with the combinable motor control circuit for 
between said 1st and 2nd Rota in said motor electromagnetic. Let it be a summary to control 
extent of electromagnetic association between said 1st and 2nd Rota by said motor control 
circuit so that the condition of the output shaft of said prime mover is detected and the 
condition of having been this detected becomes predetermined within the limits including a goal 
state. 

[0030] thus, by controlling a transmission, the pulsating component of the torque by rotating an 
output shaft with the output which a prime mover ripples can be reduced, and if it is alike to that 
extent and depends, it can transmit as power without torque pulsation. 

[0031] The prime mover which the control approach of the 2nd transmission of this invention has 
an output shaft, and is made to rotate this output shaft with the output to ripple, Combine with 
the 1st Rota combined with the output shaft of said prime mover, and this 1st Rota 
electromagnetic, and it has the 2nd pivotable Rota relatively to this 1st Rota. The 1st motor 
which uses as the output shaft of torque the revolving shaft combined with this 2nd Rota, 
Between said 1st and 2nd Rota in said 1st motor electromagnetic The combinable 1st motor 
control circuit, The 2nd motor which uses as the output shaft of torque the revolving shaft which 
has the 3rd Rota combined with the 2nd Rota of said 1st motor, and is combined with this 3rd 
Rota, It is the control approach of a transmission equipped with the 2nd motor drive circuit 
which drives this 2nd motor. While the condition of the output shaft of said prime mover is 
detected and the condition of having been this detected controls extent of electromagnetic 
association between said 1st and 2nd Rota by said 1st motor control circuit to be in a goal state 
Let it be a summary to control the drive of said 2nd motor by said 2nd motor drive circuit so 
that the pulsating component of the torque transmitted to the revolving shaft combined with said 
2nd Rota is reduced and transmitted to the revolving shaft combined with said 3rd Rota. 
[0032] Thus, by controlling a transmission, the pulsating component of the torque transmitted to 
the revolving shaft combined with the 3rd Rota can be reduced, and it can transmit as power 
without torque pulsation with some extent of control. 
[0033] 

[Other modes of invention] This invention can also take other following modes. 
[0034] The 2nd motor which uses as the output shaft of torque the revolving shaft which the 1 st 
mode has the 3rd Rota combined with the 2nd Rota of said motor in either of said 1st invention, 
and is combined with this 3rd Rota, It has the 2nd motor control means which carries out drive 
control of this 2nd motor. Said motor control means It shall be the means which can revive the 
power according to the slipping rotation produced between said 1st Rota and 2nd Rota from said 
motor, and said 2nd motor control means shall be a means by which said 2nd motor can be 
driven, using the power revived by said motor control means. 

[0035] Moreover, the 2nd mode shall be a means by which said motor control means can revive 
the power according to the slipping rotation produced between said 1st Rota and 2nd Rota from 
said motor in either of said 2nd invention, and said 2nd motor control means shall be a means by 
which said 2nd motor can be driven, using the power revived by said motor control means. 
[0036] Thus, the energy which the 1st mode, 2nd mode, then prime mover generate can be 
transmitted more efficiently. 
[0037] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on an example. The sectional view showing the structure of the block diagram in which 
drawing 1 shows the outline configuration of the transmission 20 as the 1st example of this 
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invention, the clutch motor 30 by which drawing 2 constitutes the transmission 20 of drawing 1 , 
and the assistant motor 40, and drawing 3 are the block diagrams showing the outline 
configuration containing the engine 50 of the car incorporating the transmission 20 of drawing 1 . 
It explains from the configuration of the whole car using drawing 3 first on account of 
explanation. 

[0038] This car is equipped with the gasoline engine operated with a gasoline as an engine 50 
which is a source of power as shown in drawing 3 . This engine 50 inhales the gaseous mixture of 
the air inhaled through the throttle valve 66 from the inhalation-of-air system, and the gasoline 
irjected from the fuel injection valve 51 to a combustion chamber 52, and changes into rotation 
of a crankshaft 56 movement of the piston 54 depressed by explosion of this gaseous mixture. 
Here, the closing motion drive of the throttle valve 66 is carried out by the actuator 68. An 
ignition plug 62 forms a spark with the high voltage drawn through the distributor 60 from the 
ignitor 58, and gaseous mixture is lit by the spark and carries out explosion combustion of it by 
it. 

[0039] Operation of this engine 50 is controlled by the electronic control unit (hereafter referred 
to as EFIECU) 70. The various sensors in which the operational status of an engine 50 is shown 
are connected to EFIECU70. For example, it is the rotational frequency sensor 76, the angle-of- 
rotation sensor 78, etc. which are prepared for the coolant temperature sensor 74 and 
distributor 60 which detect the water temperature of the throttle-valve position sensor 67 which 
detects the opening (position) of a throttle valve 66, the inlet-pipe negative pressure sensor 72 
which detects the load of 50 of a prime mover, and an engine 50, and detect the rotational 
frequency and angle of rotation of a crankshaft 56. In addition, although the starting switch 79 
which detects the condition ST of an ignition key was connected to EFIECU70 in addition to this, 
illustration of other sensors, a switch, etc. was omitted. 

[0040] The transmission 20 of this example is combined with the crankshaft 56 of an engine 50. 
The driving shaft 22 of a transmission 20 is combined with the differential gear 24, and, finally 
the torque from a transmission 20 is transmitted to the driving wheels 26 and 28 on either side. 
This transmission 20 is controlled by the control unit 80. Although the configuration of a control 
unit 80 is explained in full detail later, the interior is equipped with Control CPU and the 
accelerator pedal position sensor 65 formed in the shift position sensor 84 formed in the shift 
lever 82 or the accelerator pedal 64 is connected. Moreover, the control unit 80 is exchanging 
various information by EFIECU70 and the communication link which were mentioned above. 
About control including the exchange of such information, it mentions later. 
[0041] The configuration of a transmission 20 is explained. As shown in drawing 1 , the 
transmission 20 attached in the end of the crankshaft 56 of an engine 50 consists of control 
units 80 which drive and control greatly the clutch motor 30 by which the outer rotor 32 was 
mechanically combined with the crankshaft 56, the assistant motor 40 which has Rota 42 
mechanically combined with the inner rotor 34 of this clutch motor 30, and the clutch motor 30 
and the assistant motor 40. 

[0042] Drawing 1 explains the outline configuration of each motor. As shown in drawing 1 , the 
clutch motor 30 equips the inner skin of an outer rotor 32 with a permanent magnet 35, and is 
constituted as a synchronous motor which winds the coil 36 of a three phase around the slot 
formed in the inner rotor 34. The power to this three phase coil 36 is supplied through the 
rotation transformer 38. The part which forms the slot and teeth for three phase coil 36 in the 
inner rotor 34 consists of carrying out the laminating of the sheet metal of a non-oriented 
magnetic steel sheet. In addition, although the resolver 39 which detects that angle-of-rotation 
thetae is formed in the crankshaft 56, this resolver 39 can also be used also [ sensor / 78 / 
which was prepared for the distributor 60 / angle-of^rotation ]. 

[0043] On the other hand, although the assistant motor 40 is also constituted as a synchronous 
motor, the three phase coil 44 which forms rotating magnetic field is wound around the stator 43 
fixed to the case 45. This stator 43 is also formed by carrying out the laminating of the sheet 
metal of a non-oriented magnetic steel sheet. Two or more permanent magnets 46 are formed in 
the peripheral face of Rota 42. By the assistant motor 40, Rota 42 rotates by the interaction 
with the field which a field and the three phase coil 44 form with this permanent magnet 46. The 
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shaft with which Rota 42 was combined mechanically is the driving shaft 22 which is an output 
shaft of the torque of a transmission 20, and the resolver 48 which detects the angle-of-rotation 
thetad is formed in the driving shaft 22. Moreover, the driving shaft 22 is supported to revolve by 
the bearing 49 prepared in the case 45. 

[0044] The clutch motor 30 and the assistant motor 40 to apply are combined mechanically [ the 
inner rotor 34 of the clutch motor 30 ] to Rota 42 of the assistant motor 40, as a result a driving 
shaft 22. Therefore, the relation between an engine 50 and both the motors 30 and 40 will be 
referred to as that the rotation and torque by the assistant motor 40 are subtracted and added 
by this, when saying **** and rotation of the crankshaft 56 of an engine 50 and the output 
torque are transmitted to the inner rotor 34 from the outer rotor 32 of the clutch motor 30. 
[0045] Although the assistant motor 40 is constituted as a usual permanent-magnet type three 
phase synchronous motor, the clutch motor 30 is constituted so that the outer rotor 32 which 
has a permanent magnet 35, and the inner rotor 34 equipped with the three phase coil 36 may 
both be rotated. Then, it supplements about the detail of the configuration of the clutch motor 
30 using drawing 2 . The outer rotor 32 of the clutch motor 30 is attached in the periphery edge 
of the wheel 57 by which fitting was carried out to the crankshaft 56 by press fit pin 59a and 
screw 59b. The core of a wheel 57 protrudes on the axial configuration, Bearings 37A and 37B 
are used here, and the inner rotor 34 is attached in it free [ rotation ]. Moreover, the end of a 
driving shaft 22 is being fixed to the inner rotor 34. 

[0046] It already explained that the permanent magnet 35 was formed in the outer rotor 32. In 
the example, four of this permanent magnet 35 are prepared and it is stuck on the inner skin of 
an outer rotor 32. The magnetization direction is a direction which goes to the shaft center of 
the clutch motor 30, and the direction of a magnetic pole has reverse sense every other one. If 
this permanent magnet 35 and the three phase coil 36 of the inner rotor 34 which counters with 
few gaps are wound around a total of 24 slots (not shown) prepared in the inner rotor 34 and are 
energized in each coil, they will form the magnetic flux which passes along the teeth which 
separate a slot. This field will be rotated if the three-phase alternating current is passed in each 
coil. Each of the three phase coil 36 is connected so that supply of power may be received from 
the rotation transformer 38. This rotation transformer 38 consists of secondary-winding 38B 
attached in the driving shaft 22 combined with primary-winding 38A fixed to the case 45, and the 
inner rotor 34, and can exchange power bidirectionally between primary-winding 38A and 
secondary-winding 38B by electromagnetic induction. In addition, in order to exchange the 
current of a three phase (U, V, W phase), the coil for a three phase is prepared for the rotation 
transformer 38. 

[0047] An outer rotor 32 and the inner rotor 34 show various behavior by the interaction of the 
field which the permanent magnet 35 of an adjoining lot forms, and the rotating magnetic field 
which the three phase coil 36 prepared in the inner rotor 34 forms. Usually, the frequency of the 
three-phase alternating current passed in the three phase coil 36 is made into the frequency of 
the deflection of the rotational frequency (rotational frequency for 1 second) of an outer rotor 
32 and the rotational frequency of the inner rotor 34 which were directly linked with the 
crankshaft 56. Consequently, slipping will be produced in both rotation. The detail of control of 
the clutch motor 30 and the assistant motor 40 is explained in detail later using a flow chart. 
[0048] Next, the control unit 80 which drives and controls the clutch motor 30 and the assistant 
motor 40 is explained. The control device 80 consists of dc-batteries 94 which are the control 
CPU 90 and the rechargeable battery which control the 1st drive circuit 91 which drives the 
clutch motor 30, the 2nd drive circuit 92 which drives the assistant motor 40, and both the drive 
circuits 91 and 92. Control CPU 90 is one chip microprocessor, and equips the interior with 
RAM90a for work pieces, ROM90b which memorized the processing program, input/output port 
(not shown) and EFIECU70, and the serial communication port (not shown) that performs a 
communication link. In this control CPU 90, angle-of-rotation thetae of the engine 50 from a 
resolver 39, The accelerator pedal position AP from angle-of-rotation thetad of the driving shaft 
22 from a resolver 48, and the accelerator pedal position sensor 65 (the amount of treading in of 
an accelerator pedal) The clutch current values Iuc and Ivc from two current detectors 95 and 
96 prepared in the shift position SP from the shift position sensor 84, and the 1 st drive circuit 
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9T, The assistant current values lua and Iva from two current detectors 97 and 98 prepared in 
the 2nd drive circuit, the remaining capacity BRM from the remaining capacity detector 99 which 
detects the remaining capacity of a dc-battery 94 are inputted through input port. In addition, 
what the remaining capacity detector 99 measures the specific gravity of the electrolytic 
solution of a dc-battery 94 or the weight of the whole dc-battery 94 f and detects remaining 
capacity, the thing which calculates the current value and time amount of charge and discharge, 
and detects remaining capacity, the thing which detects remaining capacity by making between 
the terminals of a dc-battery short-circuit momentarily, and measuring sink internal resistance 
for a current are known. 

[0049] Moreover, from control CPU 90, the control signal SW2 which drives six transistors Tr11 
as the control signal SW1 which drives six transistors Tr1 which are the switching elements 
prepared in the 1st drive circuit 91 thru/or Tr6, and a switching element prepared in the 2nd 
drive circuit 92 thru/or Tr16 is outputted. Six transistors Tr1 in the 1st drive circuit 91 thru/or 
Tr6 constitute the transistor inverter, two pieces are arranged at a time in a pair, respectively so 
that it may become a source and sink side to power-source Rhine P1 and P2 of a pair, and each 
of the three phase coil (UVW) 36 of the clutch motor 30 is connected through the rotation 
transformer 38 at the node. Power-source Rhine P1 and P2 controls sequentially the rate of the 
transistor Tr1 which makes a pair by control CPU 90 since it connects with the plus [ of a dc- 
battery 94 ], and minus side, respectively thru/or the ON time amount of Tr6 with a control 
signal SW1, and if the current which flows in each coil 36 is made into a false sine wave by PWM 
control, rotating magnetic field will be formed with the three phase coil 36. 
[0050] On the other hand, six transistors Tr1 1 of the 2nd drive circuit 92 thru/or Tr16 also 
constitute the transistor inverter, is arranged, respectively, and the node of the transistor which 
makes a pair is connected to each of the three phase coil 44 of the assistant motor 40. [ as well 
as the 1st drive circuit 91 ] Therefore, the transistor Tr1 1 thru/or the ON time amount of Tr16 
which makes a pair by control CPU 90 is sequentially controlled with a control signal SW2, and if 
the current which flows in each coil 44 is made into a false sine wave by PWM control, rotating 
magnetic field will be formed with the three phase coil 44. 

[0051] Actuation of the transmission 20 which explained the configuration above is explained. 
The principle of operation of a transmission 20, especially the principle of torque conversion are 
as follows. An engine 50 is operated by EFIECU70 and suppose that it is rotating at the 
predetermined rotational frequency N1. Supposing the control device 80 is not passing the 
current at all in the three phase coil 36 of the clutch motor 30 through the rotation transformer 
38 at this time Namely, if the transistor Tr1 of the 1st drive circuit 91 thru/or Tr6 are always 
OFF states Since no current also flows in the three phase coil 36, the outer rotor 32 and the 
inner rotor 34 of the clutch motor 30 will be in the condition of not being combined at all 
electromagnetic, and the crankshaft 56 of an engine 50 will be in the condition of having idled. In 
this condition, since a transistor Tr1 thru/or Tr6 are off, regeneration from the three phase coil 
36 is not performed, either. That is, the engine 50 will carry out idle rotation. 
[0052] If the control CPU 90 of a control device 80 outputs a control signal SW1 and carries out 
on-off control of the transistor, according to the deflection (engine-speed difference [ in other 
words ] of an outer rotor 32 and the inner rotor 34 in the clutch motor 30) of the engine speed 
of the crankshaft 56 of an engine 50, and the engine speed of a driving shaft 22, a fixed current 
will flow in the three phase coil 36 of the clutch motor 30. That is, the clutch motor 30 functions 
as a generator, a current is revived through the 1st drive circuit 91, and a dc-battery 94 is 
charged. At this time, it will be in the integrated state in which slipping with fixed outer rotor 32 
and inner rotor 34 exists. That is, the inner rotor 34 is rotated at a rotational frequency lower 
than the rotational frequency of the crankshaft 56 of an engine 50. If control CPU 90 controls 
the 2nd drive circuit 92 by this condition so that energy equal to the revived electrical energy is 
consumed by the assistant motor 40, a current will flow in the three phase coil 44 of the 
assistant motor 40, and torque will occur in the assistant motor 40. If it compares with drawing 4 
R> 4, while the crankshaft 56 will operate with an engine speed N1 and torque T1, the energy of 
a field G1 will be revived from the clutch motor 30, and it will be said by giving this to the 
assistant motor 40 that a driving shaft 22 is rotated with an engine speed N2 and torque T2. In 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLeije 



2006/06/07 



JP.09-047092.A [DETAILED DESCRIPTION] 



9/18 v 



this way, the energy in the clutch motor 30 which responded for sliding (rotational frequency 
difference) will be given to a driving shaft 22 as torque, and conversion of torque will be 
performed. 

[0053] Hereafter, the control in a control unit 80 is explained in detail. Drawing 5 is a flow chart 
which shows the outline of processing of the torque control in control CPU 90. If this 
manipulation routine is started so that it may illustrate, processing which reads the rotational 
frequency Nd of a driving shaft 22 first will be performed (step S100). It can ask for the engine 
speed of a driving shaft 22 from angle-of-rotation thetad of the driving shaft 22 read from the 
resolver 48. Next, processing which reads the accelerator pedal position AP from the accelerator 
pedal position sensor 65 is performed (step S101). An accelerator pedal 64 is broken in when it 
senses that an operators output torque is insufficient, and it corresponds to the output torque 
(namely, torque of a driving shaft 22) to which the operator wants the value of the accelerator 
pedal position AP. Then, processing which derives output-torque (torque of driving shaft 22) 
desired value (henceforth torque command value) Td* according to the read accelerator pedal 
position AP is performed (step S102). That is, to each accelerator pedal position AP, output- 
torque command value Td* is set up beforehand, respectively, and if the accelerator pedal 
position AP is read, the value of output-torque command value Td* set up corresponding to the 
accelerator pedal position AP will be drawn. 

[0054] Next, processing which searches for the energy Pd which should be outputted from a 
driving shaft 22 by count (Pd=Td*xNd) from drawn output-torque (torque of driving shaft 22) 
command Td* and the rotational frequency Nd of the read driving shaft 22 is performed (step 
S103). And based on this output energy Pd searched for, processing which sets up target torque 
Te* of an engine 50 and engine target rotational frequency Ne* is performed (step S104). Here, 
since the energy which an engine 50 supplies is equal to the product of an engine torque Te and 
the engine speed Ne of an engine 50 when the energy Pd which should be outputted from a 
driving shaft 22 shall be altogether supplied with an engine 50, the relation between target torque 
Te* of the output energy Pd and an engine 50 and target engine-speed Ne* becomes 
Pd=Te*xNe*. However, the combination of target torque Te* of an engine 50 which satisfies this 
relation, and target rotational frequency Ne* exists innumerably. So, in this example, the 
combination of target torque Te* of an engine 50 and target rotational frequency Ne* is set up 
so that an engine 50 may operate in the condition that effectiveness is high as much as possible. 

[0055] Next, based on set-up target torque Te*, processing which sets up torque command 
value Tc* of the clutch motor 30 is performed (step S106). the engine speed Ne of an engine 50 
is made to become about 1 law — being alike — what is necessary is making torque of the 
clutch motor 30 equal to the torque of an engine 50, and making it just balance it So, torque 
command value Tc* of the clutch motor 30 is set up here so that it may become equal to target 
torque Te* of an engine 50. 

[0056] In this way, after setting up clutch motor torque command value Tc* (step SI 06), control 
(step S108) of the clutch motor 30, control (step S1 10) of the assistant motor 40, and control 
(step S1 1 1) of an engine 50 are performed. In addition, on account of illustration, although 
control of the clutch motor 30, control of the assistant motor 40, and control of an engine 50 
were indicated as a separate step, these control is performed synthetically in fact. For example, 
while control CPU 90 performs control of the clutch motor 30 and the assistant motor 40 to 
coincidence using interruption processing, directions are transmitted to EFIECU70 by 
communication link, and EFIECU70 is made to also perform control of an engine 50 to 
coincidence. 

[0057] Control (step S108 of drawing 5 ) of the clutch motor 30 is made by clutch motor control 
processing illustrated to drawing 6 and drawing 7 . If this processing is performed, as for control 
CPU 90, target torque Te* of an engine 50 or target rotational frequency Ne* will judge whether 
it is changed from last time (step S120). Modification of target torque Te* of an engine 50 or 
target engine-speed Ne* is changed based on modification of the amount of treading in an 
operator s accelerator pedal 64 (accelerator pedal position AP), or means that the operation 
point of an engine 50 was changed for other reasons. Supposing it is a time of the operation 



http:/ / www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgLejje 



2006/06/07 



JP,09-047092,A [DETAILED DESCRIPTION] 



10/18^— i> 



point of such an engine 50 being changed now, at step S120, it will judge with target torque Te* 
of an engine 50 or target rotational frequency Ne* having been changed, and will progress to 
step S1 34 of drawing 7 . 

[0058] At step S134, processing which reads angle-of-rotation thetad of a driving shaft 22 from 

a resolver 48 is performed. Next, angle-of^rotation thetae of the crankshaft 56 of an engine 50 is 

inputted from a resolver 39 (step S136), and processing which asks for thetae whenever 

[ angular relation / of both shafts ] is performed (step S138). That is, theta c=theta e-theta d is 

calculated. 

[0059] Next, processing which detects the currents Iuc and Ivc which are flowing to U phase and 
V phase of the three phase coil 36 of the clutch motor 30 with the current detectors 95 and 96 
is performed (step S140). Although the current is flowing to the three phase of U, V, and W, 
since the total is zero, it is sufficient if the current which flows to two phases is measured. In 
this way, coordinate transformation (three phase -2 phase-number conversion) is performed 
using the current of the obtained three phase (step S148). Coordinate transformation is changing 
into the current value of d shaft of the synchronous motor of a permanent-magnet type, and q 
shaft, and is performed by calculating a degree type (1). 
[0060] 
[Equation 1] 



[0061] Coordinate transformation is performed in the synchronous motor of a permanent- 
magnet type here because it is an amount with the current of d shaft and q shaft essential when 
controlling torque. It is also possible to control from the first with a three phase. Next, after 
changing into a biaxial current value, processing which asks for current command value Idc* of 
each shaft searched for from torque command value Tc* in the clutch motor 30, Iqc*. the 
currents Idc and Iqc that actually flowed on each shaft, and deflection, and calculates the 
electrical-potential-difference command values Vdc and Vqc of each shaft is performed (step 
S144). That is, the following formulas (2) are calculated first and then a degree type (3) is 
calculated. 
[0062] 

[Equation 2] 
Aide = Idc* - Idc 

Alqc = Iqc* - Iqc (2) 

[0063] 
[Equation 3] 

Vdc = Kpl- Aide + EKil - Aide 
Vqc=K{*2- AIqc + ZKi2- Alqc - • (3) 

[0064] Here, Kp 1 and 2 and Ki 1 and 2 are multipliers respectively. These multipliers are 
adjusted so that the property of the motor to apply may be suited. 

[0065] Here, the electrical-potential-difference command values Vdc and Vqc are calculated 
from the part (the 1st term of the upper type (3) right-hand side) proportional to deflection **I 
with current command value I*, and an accumulated part (the 2nd term of the right-hand side) of 
the past of i batch of deflection **I. Then, coordinate transformation (two phase -3 phase- 
number conversion) equivalent to the inverse transformation of the conversion which performed 
the electrical-potential-difference command value calculated in this way at step S142 is 
performed (step S146), and processing which asks for the electrical potential differences Vuc, 
Vvc, and Vwc actually impressed to the three phase coil 36 is performed. It asks for each 
electrical potential difference by the degree type (4). 
[0066] 
[Equation 4] 




-sin (Oc -120) 
-cos (6c- 120) 



sin 6c 
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Vuc 1 cosdc -an 8c lfVdcl 

Vwc = -Vuc - Vvc . .. (4) 

[0067] Since actual armature-voltage control is made by the transistor Tr1 of the 1st drive 
circuit 91 thru/or the on-off time amount of Tr6, it carries out PWM control of each transistor 
Tr1 thru/or the ON time amount of Tr6 so that it may become each electrical-potential- 
difference command value calculated by the formula (4) (step S148). 

[0068] When clutch motor control is carried out the same on the operation point of an engine 50, 
it is judged with there being no modification in both target torque Te* of an engine 50, and target 
rotational frequency Ne* at step S 120 of drawing 6 . In this case, it progresses to step S122 and 
the rotational frequency Ne of an engine 50 is read (step SI 22). It can also ask for the engine 
speed Ne of an engine 50 from angle-of-rotation thetae of the crankshaft 56 read from the 
resolver 39, and it can also carry out direct detection also by the engine-speed sensor 76 
prepared for the distributor 60. When using the rotational frequency sensor 76, the information 
on a rotational frequency Ne will be received from EFIECU70 connected to the rotational 
frequency sensor 76 by communication link. 

[0069] Next, deflection **Ne is computed by reducing the rotational frequency Ne read from 
target rotational frequency Ne* (step S124), and the absolute value of deflection **Ne is 
compared with a threshold Nrefl and a threshold Nref2 (steps S126 and S128). Here, in order to 
be stabilized and to operate an engine 50 so that a threshold Nrefl may be a threshold which 
sets up the field it can consider that resulted in the steady operation condition on the operation 
point and an engine 50 may mention it later within the limits of this (a rotational frequency Ne is 
the range of target rotational frequency Ne* to less than one threshold Nref), the feedback 
control by the transfer torque Tc of the clutch motor 30 (torque Te of an engine 50) is made 
about the rotational frequency Ne of an engine 50. In addition, since the field which can be 
regarded as the engine 50 having resulted in usual state operational status on the constant 
operation point becomes settled with a class, a property, the operation point of an engine 50, 
etc., it takes these into consideration also for a threshold Nrefl, and is set up according to an 
individual. 

[0070] Moreover, a threshold Nref2 is a threshold which sets up the field of the neutral zone 
from target engine-speed Ne* in this feedback control, and when an engine 50 is operated by 
target torque Te* and target engine-speed Ne*, it is set up so that the pulsating component 
(rotation unevenness or rotation variation) of the engine speed Ne based on the output (output 
by cycles, such as inhalation of air, compression, combustion, and exhaust air) which an engine 
50 ripples may be included. The torque Tc of an engine 50 and pulsation of a rotational 
frequency Ne are illustrated to drawing 8 . In the example, it is set as a bigger value a little than 
the one half of a wave amplitude where the pulsating component of a rotational frequency Ne 
shows a threshold Nref2 so that it may illustrate. Since the pulsating component of such an 
engine speed Ne changes with a class, properties, the operation points of an engine 50, etc., a 
threshold Nref2 also takes these into consideration, and it is defined according to an individual. 
[0071] At step S126, when the absolute value of deflection **Ne is larger than a threshold Nrefl, 
it judges that the engine 50 has not resulted in a steady operation condition, and progresses to 
step S 134 of drawing 7 . At steps S126 and S128, when the absolute value of deflection **Ne is 
larger than a threshold Nref2 at one or less threshold Nref Subtract what multiplied the control 
gain Kn by deflection **Ne from torque command value Tc* when performing this clutch motor 
control last time, and it sets up as new torque command value Tc* (step S130). When the 
absolute value of deflection **Ne is two or less threshold Nref, the last torque command value 
Tc* is set up as torque command value Tc* new as it is (step S132), and it progresses to step 
S134 of drawing 7 . 

[0072] Computing new torque command value Tc* by Tc*-Kn and **Ne of formula Tc*= last 
time at step SI 30 here When the output energy Pd from an engine 50 is fixed The torque Te of 
an engine 50 is equal to the torque Tc of the clutch motor 30, and since the output energy Pd is 
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calculated by the engine speed Ne of an engine 50, and the product with Torque Te, it is 
because the engine speed Ne of an engine 50 is in inverse proportion to the torque Tc of the 
clutch motor 30. Moreover feedback control of the engine speed Ne of an engine 50 is carried 
out for being stabilized and operating an engine 50 in this way. 

[0073] If step S126 thru/or processing of S132 are shown in a graph, it wili become like drawing 
9 . If target torque Te* of an engine 50 and target engine-speed Ne* are set up, while the torque 
Tc of the clutch motor 30 will be set as target torque Te*, an engine 50 is controlled by engine 
control (opening control, fuel-injection control, ignition control of a throttle valve 66 by 
EFIECU70, etc.) of step S1 1 1 of the torque control of drawing 5 mentioned later to become 
target torque Te* and target engine-speed Ne*. if an engine 50 reaches the field (a rotational 
frequency Ne is a with a threshold [ target rotational frequency Ne* to / Nref ] of less than one 
field) of a steady operation condition — the output energy Pd — as for the rotational frequency 
Ne of an engine 50, feedback control is made on a fixed curve (Pd=TcxNe) by the transfer torque 
Tc of the clutch motor 30 (torque Te of an engine 50). If the rotational frequency Ne of an 
engine 50 goes into the field (a rotational frequency Ne is a with a thresholds [ target rotational 
frequency Ne* to / Nref ] of less than two field) of a neutral zone (i.e., if it enters in a central 
box in the graph of drawing 9 ), feedback control will not be made but will hold the condition. 
Therefore, feedback control based on the pulsating component (rotation unevenness and rotation 
variation) of an engine speed Ne is not performed. Consequently, the pulsating component of 
such power is not transmitted to a driving shaft 22. 

[0074] Next, the torque control (step S1 10 of drawing 5 ) by the assistant motor 40 is explained 
based on the assistant motor control processing illustrated to drawing 10 and drawing 1 1 R> 1. In 
assistant motor control processing, control CPU 90 performs processing which reads the 
rotational frequency Nd of a driving shaft 22 first (step S150). It can ask for the engine speed of 
a driving shaft 22 from angle-of-rotation thetad of the driving shaft 22 read from the resolver 48. 
Then, processing which reads the rotational frequency Ne of an engine 50 is performed (step 
S152). 

[0075] Then, processing which searches for the engine-speed difference Nc of both shafts by 
count (Nc=Ne-Nd) is performed from the engine speed Nd of the read driving shaft 22, and the 
engine speed Ne of an engine 50 (step S154). Next, processing which calculates the power 
generated by the clutch motor 30 side is performed (step S156). That is, the power (energy) Pc 
revived is calculated as Pc=KscxNcxTc. Tc is the actual torque in the clutch motor 30 here, and 
since Nc is a rotational frequency difference, NcxTc is equivalent to searching for the energy 
equivalent to the field G1 in drawing 4 . Ksc is the effectiveness of a generation of electrical 
energy (regeneration) of the clutch motor 30. 

[0076] Then, torque command value Ta* given by the assistant motor 40 is calculated as 
Ta*=ksaxPc/Nd (step S158). In addition, ksa is the effectiveness of assistant motor 40 self. It 
judges whether it is over maximum torque Tamax which torque command value Ta* for which it 
asked can give by the assistant motor 40 (step S160), and when having exceeded, processing 
restricted to maximum is performed (step S162). 

[0077] Next, processing (step S166) which detects angle-of-rotation thetad of a driving shaft 22 
using a resolver 48 (step S164), and detects each phase current of the assistant motor 40 using 
the current detectors 97 and 98 further is performed. Then, as shown in drawing 1 1 , the 
operation of coordinate transformation (step S168) and the electrical-potential-difference 
command values Vda and Vqa is performed like the clutch motor 30 (step S170), backseat label 
conversion (step S172) of an electrical-potential-difference command value is performed further, 
the transistor Tr1 1 of the 2nd drive circuit 92 of the assistant motor 40 thru/or the on-off 
control time amount of Tr16 are found, and PWM control is performed (step S174). These 
processings are completely the same as that of what was performed about the clutch motor 30. 
[0078] Next, control (step S1 1 1) of an engine 50 is explained. As an engine 50 will be in a steady 
operation condition on the operation point by target torque Te* and target rotational frequency 
Ne* which are set up in step S104 of drawing 5 , control of the torque Te and a rotational 
frequency Ne is made. In fact, directions are transmitted to EFIECU70 by communication link 
from control CPU 90, and fuel oil consumption and throttle-valve opening are fluctuated, and it 
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adjusts gradually so that the torque of an engine 50 may become target torque Te* and a 
rotational frequency may become target rotational frequency Ne*. 

[0079] The power revived by the clutch motor 30 by the above processing in proportion to the 
deflection of the engine speed of the crankshaft 56 of the torque 50 changed into power by the 
clutch motor 30 at the predetermined effectiveness Ksc, i.e., an engine, and the engine speed of 
the inner rotor 34 of the clutch motor 30 can give as torque a driving shaft 22 in the assistant 
motor 40. The torque which the assistant motor 40 gives to a driving shaft 22 is in agreement 
with the torque changed into power by the clutch motor 30. Consequently, in drawing 4 , the 
energy of a field G1 can be moved to a field G2, and torque conversion can be performed. 
[0080] And if the rotational frequency Ne of an engine 50 goes into the range of less than one 
threshold Nref from target rotational frequency Ne*, since feedback control of the rotational 
frequency Ne is carried out by the torque Tc of the clutch motor 30, on the operation point of 
target torque Te* and target rotational frequency Ne*, it is stabilized and an engine 50 can be 
operated. Moreover, since the rotational frequency Ne of an engine 50 does not perform 
feedback control by the torque Tc of the clutch motor 30 of a rotational frequency Ne in the 
with a thresholds [ Nref] of less than two range from target rotational frequency Ne*, the 
rotation unevenness (torque pulsation) of a crankshaft 56 based on the output which an engine 
50 ripples is not transmitted to a driving shaft 22. Consequently, the vibration of a car based on 
the output which an engine 50 ripples can be prevented, and a degree of comfort can be raised 
more. 

[0081] Although it is actually difficult for the energy shown in the field G1 from the first since 
some loss existed also in the clutch motor 30, the assistant motor 40 or the 1st drive circuit 91, 
and the 2nd drive circuit 92, and the energy shown in the field G2 to be completely in agreement, 
since what has effectiveness very close [ the synchronous motor itself ] to 1 is obtained, the 
loss in both motors is comparatively small. Moreover, since very small things, such as GTO, are 
known, a transistor Tr1 thru/or the on resistance of Tr16 can also make loss in the 1st drive 
circuit 91 and the 2nd drive circuit 92 a thing small enough. Therefore, in the three phase coil 36, 
the great portion of deflection of the rotational frequency of both shafts, i.e., slipping of rotation 
between both shafts, is changed into the energy of a generation of electrical energy, and it is 
transmitted to a driving shaft 22 as torque in the assistant motor 40. 

[0082] Although feedback control of the rotational frequency Ne was carried out by the torque 
Tc of the clutch motor 30 in the example when the rotational frequency Ne of an engine 50 went 
into the range of less than one threshold Nref from target rotational frequency Ne*, it is good 
also as a configuration which does not set up a threshold Nref 1 only by appointing the field (the 
range of target rotational frequency Ne* to less than two thresholds Nref) which does not 
perform feedback control. 

[0083] Next, transmission 20B which is the 2nd example of this invention is explained. 
Transmission 20B of the 2nd example is carrying out the same hard configuration as the 
transmission 20 of the 1st example. Therefore, the explanation about the hard configuration of 
transmission 20B of the 2nd example and the explanation about the fundamental principle of 
operation of transmission 20B are omitted. In addition, unless it shows clearly, the sign used on 
the occasion of explanation of the 1st example is used in the semantics same as it is. 
[0084] Although transmission 20B of the 2nd example also performs the torque control of 
drawing 5 which the control unit 80 of the transmission 20 of the 1st example performs, it 
replaces with the assistant motor control of drawing 10 and drawing 1 1 which replace with 
drawing 6 performed at step S108, and the clutch motor control of drawing 7 , and perform 
drawing 1212 and the clutch motor control of drawing 7 at step S1 10, and drawing 13 and the 
assistant motor control of drawing 11 are performed. It explains focusing on a point which is 
different from the control in the 1st example hereafter about the clutch motor control and 
assistant motor control which transmission 20B of this 2nd example performs. 
[0085] In clutch motor control processing, control CPU 90 first performs step S120 of the clutch 
motor control ( drawing 6 ) of the 1st example step S220 of the same processing as S 126 
thru/or S226. That is, whether target torque Te* of an engine 50 or target rotational frequency 
Ne* is changed from last time judges (step S220), and when not changed, the rotational 
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frequency Ne of an engine 50 reads (step S222). And deflection **Ne is computed by reducing 
the rotational frequency Ne read from target rotational frequency Ne* (step S224), and the 
absolute value of deflection **Ne is compared with a threshold Nref 1 (step S226). 
[0086] When the absolute value of deflection **Ne is one or less threshold Nref (i.e., when the 
rotational frequency Ne is contained in the range of less than one threshold Nref from target 
rotational frequency Ne*), it judges that an engine 50 is in the field of a steady operation 
condition, what multiplied the control gain Kn by deflection **Ne is subtracted from the last 
torque command value Tc*, and it sets up as new torque command value Tc* (step S230). And 
step S134 of drawing 7 thru/or the processing of S 148 mentioned above is performed. 
[0087] Thus, in the clutch motor control of the 2nd example, since the field (a rotational 
frequency Ne is a with a thresholds [ target rotational frequency Ne* to / Nref ] of less than two 
field) of the neutral zone in the clutch motor control of the 1st example is not set up, feedback 
control is made also by the pulsating component of the rotational frequency Ne based on the 
output which an engine 50 ripples. Therefore, the pulsating component of torque is transmitted 
to a driving shaft 22. In this way, the pulsating component of the torque transmitted to the 
driving shaft 22 is reduced by the assistant motor control explained below. 
[0088] In assistant motor control processing, control CPU 90 performs step S150 of the 
assistant motor control ( drawing 10 ) of the 1st example step S250 of the same processing as 
S158 thru/or S258. That is, the engine speed Nd of a driving shaft 22 and the engine speed Ne 
of an engine 50 are read (steps S250 and S252), the engine-speed difference Nc of both shafts 
is calculated (step S254), and torque command value Ta* given by the operation (step S256) and 
the assistant motor 40 of power which are generated by the clutch motor 30 side is calculated 
(step S258). 

[0089] Next, the difference of torque command value Ta* to torque command value Tc* and 
target torque Te* for which it asked is reduced, and new torque command value Ta* is set up 
(step S259). Here, torque command value Tc* is torque command value Tc* used after step 
S134 of drawing 7 which becomes settled by step S220 of drawing 12 thru/or processing of 
S230. That is, it is new torque command value Tc* set up by this processing when processing of 
step S230 of drawing 12 was performed, and when not performing step S230, it is torque 
command value Tc* set up at step S106 of drawing 5 . 

[0090] If such new torque command value Ta* is set up next, it judges whether it is over 
maximum torque Tamax which this torque command value Ta* can give by the assistant motor 
40 (step S260), and when having exceeded, processing restricted to maximum will be performed 
(step S262). And step S164 of drawing 1 1 thru/or the processing of S174 mentioned above is 
performed. 

[0091] In transmission 20B of the 2nd example, clutch motor control and assistant motor control 
are performed synchronously. That is, the electrical potential differences Vuc, Vvc, and Vwc 
impressed to the three phase coil 36 in clutch motor control and the electrical potential 
differences Vua, Vva, and Vwa impressed to the three phase coil 44 in assistant motor control 
are calculated by synchronization, PWM control (step S174 of drawing 1 1 ) is synchronized, and 
the transistor Tr1 1 thru/or the ON time amount of Tr16 in PWM control (step S147 of drawing 
7 ) of the transistor Tr1 in clutch motor control thru/or the ON time amount of Tr6 and 
assistant motor control is performed. 

[0092] Thus, while performing clutch motor control and assistant motor control synchronously, it 
is torque command value Ta* at step S259 of assistant motor control Ta*<-Ta* - (Tc*-Te*) 
By calculating the electrical potential difference which asks for by carrying out and which is 
impressed to the three phase coil 44, the pulsating component of the torque transmitted to a 
driving shaft 22 through the clutch motor 30 can be negated by the assistant motor 40. 
[0093] An example of the torque Td outputted to the engine speed Ne, the torque Tc of the 
clutch motor 30, the torque Ta of the assistant motor 40, and the driving shaft 22 of the engine 
50 which is in a steady operation condition at drawing 14 on the operation point of target torque 
Te* and target engine-speed Ne* is shown. Since the rotational frequency Ne of an engine 50 
ripples target rotational frequency Ne* as a core so that it may illustrate, the transfer torque Tc 
ripples target torque Te* as a core so that this rotational frequency Ne may be made into target 
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rotational frequency Ne*. On the other hand, although torque command value Ta* (step S258) 
calculated from a steady state is fixed, since the difference of this torque command value Ta* to 
torque command value Tc* and target torque Te* is reduced, torque command value Ta* of the 
assistant motor 40 will be rippled with the same amplitude as the transfer torque Tc of the 
clutch motor 30. Since pulsation of this torque command value Ta* is performed by clutch motor 
control and assistant motor control synchronizing, only in pi, pulsation and phase of the transfer 
torque Tc of the clutch motor 30 shift Since the transfer torque Tc from the clutch motor 30 
and the torque Ta from the assistant motor 40 act to a driving shaft 22, the torque which the 
pulsating component of the transfer torque Tc of the clutch motor 30 and the pulsating 
component of the torque Ta of the assistant motor 40 negate each other, and does not have 
pulsation will act. 

[0094] Since the torque Ta of the assistant motor 40 is controlled to negate the pulsating 
component of the transfer torque Tc of the clutch motor 30 mutually even if the power for which 
an engine 50 ripples the engine speed Ne of an engine 50 in connection with carrying out 
feedback control by the torque Tc of the clutch motor 30 is transmitted to a driving shaft 22, 
torque without a pulsating component can be made to act to a driving shaft 22 according to 
transmission 20B of the 2nd example explained above. Therefore, the vibration of a car based on 
the output which an engine 50 ripples can be prevented, and a degree of comfort can be raised 
more. 

[0095] Although the pulsating component of the torque which adjusts the pulsating component of 
the torque Tc of the clutch motor 30 as a pulsating component of the assistant motor 40, and is 
transmitted to a driving shaft 22 through the clutch motor 30 was negated in the 2nd example 
For every operation point of an engine 50, measure beforehand the pulsating wave of the torque 
transmitted to a driving shaft 22 by the clutch motor 30, and it is memorized. By reversing the 
pulsating wave memorized according to the operation point of an engine 50, and adding to torque 
command value Ta* of the assistant motor 40, it is good also as what negates the pulsating 
component of the torque transmitted to a driving shaft 22 through the clutch motor 30. In this 
case, what is necessary is not to perform clutch motor control and assistant motor control 
synchronously, and just to perform timing of addition to torque command value Ta* of the 
reversed assistant motor 40 of a pulsating wave based on angle-of-rotation thetae of the 
crankshaft 56 of the engine 50 detected by the resolver 39. 

[0096] Next, transmission 20C which is the 3rd example of this invention is explained. 
Transmission 20C of the 3rd example is carrying out the same hard configuration as the 
transmission 20 of the 1st example. Therefore, the explanation about the hard configuration of 
transmission 20C of the 2nd example and the explanation about the fundamental principle of 
operation of transmission 20C are omitted. In addition, unless it shows clearly also by the 
following explanation of the 3rd example, the sign used on the occasion of explanation of the 1st 
example is used in the semantics same as it is. 

[0097] Although transmission 20B of the 3rd example also performs the torque control of 
drawing 5 which the control unit 80 of the transmission 20 of the 1st example performs, the 
same control as drawing 12 which replaces with drawing 6 performed at step S108 and the 
clutch motor control of drawing 7 , and is performed in the 2nd example, and the clutch motor 
control of drawing 7 is replaced with the assistant motor control of drawing 10 R> 0 and drawing 
11 which are performed at step S1 10, and drawing 10 and the assistant motor control of drawing 
1_5 are performed. Since the 2nd example already explained clutch motor control, the explanation 
is omitted. Below, it explains focusing on a point which is different from the control in the 1st 
example about the assistant motor control which transmission 20B of the 3rd example performs. 
[0098] As for control CPU 90, activation of assistant motor control first performs step S150 of 
the assistant motor control ( drawing 10 ) of the 1st example thru/or the same processing as 
processing of S162. Since this processing was explained in full detail in the 1st example, that 
explanation is omitted. 

[0099] Then, it moves to processing of drawing 15 , control CPU 90 detects angle-of-rotation 
thetad of a driving shaft 22 using a resolver 48 (step S360), and it judges whether sinusoidal 
torque was determined (step S362). Here, sinusoidal torque is torque which reduces the 
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pulsating component of the torque transmitted to a driving shaft 22, and is defined by the 
sinusoidal torque decision manipulation routine mentioned later. 

[0100] Here explains a sinusoidal torque decision manipulation routine on account of explanation. 
This sinusoidal torque decision manipulation routine is performed when feedback control of the 
engine speed Ne of an engine 50 comes to be carried out by the torque Tc of the clutch motor. 
30 by clutch motor control ( drawing 12 ) (i.e., when the absolute value of deflection **Ne turns 
into one or less threshold Nref at step S226), and it determines the torque (sinusoidal torque) 
which reduces the pulsating component of the torque transmitted to a driving shaft 22. 
[0101] If this routine is performed, control CPU 90 will perform processing which reads the 
rotational frequency Ne of an engine 50 first (step S380). And the frequency of the pulsating 
component of the torque transmitted to a driving shaft 22 from the rotational frequency Ne of 
this read engine 50 is determined (step S382). Since the pulsating component of the torque 
transmitted to a driving shaft 22 is based on the output rippled from an engine 50, if the count of 
pulsation per rotation of an engine 50 is known, it can ask for the frequency of the pulsating 
component of torque by detecting the rotational frequency Ne of an engine 50. In addition, the 
count of pulsation per rotation of an engine 50 is a thing of the class of engine 50, the number of 
gas columns and the piston of each gas column, and a crankshaft 56 which becomes settled by 
the method of association etc. 

[0102] Next, while changing a sequential phase and adding the torque (sinusoidal torque) of the 
sine wave of the amplitude predetermined on the frequency for which it asked from the 
rotational frequency Ne of an engine 50 to a driving shaft 22, the rotational frequency Nd of a 
driving shaft 22 is detected, the rotation unevenness of a driving shaft 22 is detected, it asks for 
the phase to which the amplitude of this rotation unevenness becomes the smallest, and that 
phase is determined as a phase of sinusoidal torque (step S384). Here, by changing the phase of 
sinusoidal torque, although set in the example as the average of the pulsating component of the 
torque produced in a driving shaft 22 by the past experiment etc., if the predetermined amplitude 
is a value which is extent from which the rotation unevenness of a driving shaft 22 may change, 
it will not interfere with any values. Moreover, the rotation unevenness of a driving shaft 22 can 
be searched for by carrying out multiple-times detection of the rotational frequency Ne of a 
driving shaft 22 for every predetermined time. Moreover, the amplitude of rotation unevenness 
becomes settled according to the amplitude of a pulsating component. What is necessary is to 
apply the value of the sinusoidal torque according to angle-of-rotation thetad of a driving shaft 
22 to torque command value Ta* of the assistant motor 40, to set new torque command value 
Ta* as it, and just to carry out step S1 66 of drawing 1 1 thru/or processing of 1 74 to it as the 
technique of adding sinusoidal torque to a driving shaft 22, using this new torque command value 
Ta*, for example. In addition, in the example, in addition to [ every / 64 / pi/] the value 0, the 
phase was changed, but no matter the value to change may be what value, it does not interfere. 
[0103] Then, while changing the sequential amplitude with the phase which determined sinusoidal 
torque and adding to a driving shaft 22, the rotation unevenness of a driving shaft 22 is detected, 
it asks for the amplitude to which the amplitude of this rotation unevenness becomes the 
smallest, that amplitude is determined as amplitude of sinusoidal torque (step S384), and this 
routine is ended. In the example, although the amplitude was changed from the value [ every ] 
predetermined amplitude of 1/50 of the magnitude of the above-mentioned predetermined 
amplitude, no matter the value to change may be what value, it does not interfere. In this way, 
the frequency, phase, and amplitude of the sinusoidal torque which can reduce the pulsating 
component of the torque transmitted to a driving shaft 22 are determined. 
[0104] It returns to assistant motor control processing of drawing 15 , and step S362 or 
subsequent ones is explained. Since sinusoidal torque mentioned above is performed by the 
sinusoidal torque decision manipulation routine of drawing 16 and is determined when the engine 
speed Ne of an engine 50 is judged to have resulted in the steady state When the engine speed 
Ne of an engine 50 has not resulted in the steady state, or when sinusoidal torque is not 
determined yet by the sinusoidal torque decision manipulation routine of drawing 16 even if the 
engine speed Ne of an engine 50 has resulted in the steady state Step S366 thru/or the 
processing S166 of S374, i.e., the step of drawing 1 1 , and the same processing as S174 are 
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performed. Since the 1st example also explained this processing to the detail, that explanation is 
omitted here. 

[0105] The value of the sinusoidal torque corresponding to angle-of-rotation thetad of the 
driving shaft 22 read at step S360 on the other hand when sinusoidal torque was determined, 
Namely, in the formula showing sinusoidal torque, the value at the time of the time of day 
corresponding to angle-of-rotation thetad of a driving shaft 22 is determined as addition torque 
Tas (step S364). This addition torque Tas is added to torque command value Ta*, it sets up as 
new torque command value Ta* (step S365), and processing after step S366 is performed. 
[0106] According to transmission 20C of the 3rd example explained above, it can decrease by 
adding the torque of the sine wave of the phase which was made to carry out sequential change 
and defined the pulsating component of the torque transmitted to a driving shaft 22 on the 
frequency for which it asked based on the rotational frequency Ne of an engine 50, and the 
amplitude to a driving shaft 22. Consequently, the vibration of a car based on the output which 
an engine 50 ripples can be prevented, and a degree of comfort can be raised more. And a phase 
and the amplitude can reduce the pulsating component which changed, even if the pulsating 
component of the torque transmitted by secular use changes, since it sets every when the 
rotational frequency Ne of an engine 50 results in a steady state. 

[0107] Although the pulsating component of the torque transmitted to a driving shaft 22 was 
reduced in transmission 20C of the 3rd example by the torque of the sine wave which adjusted a 
frequency, a phase, and the amplitude, it is good also as what is further added in quest of the 
2nd sinusoidal torque which can reduce this rotation unevenness from the rotation unevenness 
detected at the rotational frequency Nd of the driving shaft 22 which added this sinusoidal 
torque upwards and added this sinusoidal torque. That is, in quest of the 2nd sinusoidal torque, it 
adds further from the pulsating component of the torque produced in the driving shaft 22 after 
adding sinusoidal torque. It can ask for the frequency of the 2nd sinusoidal torque from the 
rotation unevenness of a driving shaft 22, and it should just determine the 2nd phase and 
amplitude of sinusoidal torque by above-mentioned processing and the same processing. 
Furthermore, it is good also as what is added in quest of the 3rd sinusoidal torque, the 4th 
sinusoidal torque, etc. 

[0108] Although feedback control of the engine speed Ne of an engine 50 was carried out by the 
torque Tc of the clutch motor 30 in the 1st thru/or the 3rd example explained above, it is good 
also as a configuration which carries out feedback control by the torque Tc of the clutch motor 
30 so that the deflection of the engine speed Ne of an engine 50 and the engine speed Nd of a 
driving shaft 22 may be in agreement with the deflection of target engine-speed Ne* and an 
engine speed Nd. 

[0109] As mentioned above, although the gestalt of operation of this invention was explained, as 
for this invention, it is needless to say that it can carry out with the gestalt which becomes 
various within limits which are not limited to the gestalt of such operation at all, and do not 
deviate from the summary of this invention. 

[01 10] For example, when the transmission shown in drawing 1 is applied to a four-wheel drive 
car (4 WD), it becomes as [ show / in drawing 17 ]. With the configuration shown in drawing 1 7 , 
the assistant motor 40 mechanically combined with the driving shaft 22 is separated from a 
driving shaft 22, it arranges independently in the rear wheel section of a car, and the driving 
wheels 27 and 29 of the rear wheel section are driven by this assistant motor 40. On the other 
hand, it is combined with the differential gear 24 through the gear 23, and the tip of a driving 
shaft 22 drives the driving wheels 26 and 28 of the front-wheel section with this driving shaft 22. 
It is possible to realize the 1st example mentioned above under such a configuration. 
[01 1 1] Moreover, as are shown in drawing 18 (a), and shown in the configuration and drawing 1 8 
(b) which have been arranged so that the assistant motor 40 may intervene between an engine 
50 and the clutch motor 30, the 1st example which also mentioned above the configuration 
arranged so that the assistant motor 40 may stand face to face against the clutch motor 30 on 
both sides of an engine 50 is realizable. 

[01 12] By the way, although the gasoline engine operated with a gasoline as an engine 50 was 
used in each example mentioned above, if it is the prime mover of the type which obtains power 
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with the output to ripple, no matter it may be what prime mover, it can use. 

[01 13] Moreover, in the example, although PM form (permanent magnet form-ermanent Magnet 

type) synchronous motor was used as the clutch motor 30 and an assistant motor 40, if 

regeneration actuation and a powering movement are made to perform, VR form (adjustable 

reluctance form; Variable Reluctance type) synchronous motor, a vernier motor, a direct current 

motor, an induction motor, a superconducting motor, a step motor, etc. can also be used. 

[01 14] Furthermore, in the example, although the rotation transformer 38 was used as a means 

of communication of the power to the clutch motor 30, slip ring-brush contact, slip ring-mercury 

contact, or semi-conductor coupling of magnetic energy can also be used. 

[01 15] Or in the example, although the transistor inverter was used as 1st and 2nd drive circuits 
91 and 92, an IGBT (insulated-gate bipolar mode transistor; Insulated Gate Bipolar mode 
Transistor) inverter, a thyristor inverter, an electrical-potential-difference PWM (pulse-width- 
modulation-ulse Width Modulation) inverter, a square wave inverter (an electrical-potential- 
difference form inverter, current form inverter), a resonance inverter, etc. can also be used. 
[0116] Moreover, as a dc-battery 94, although Pb dc-battery, a NiMH dc-battery, Li dc-battery, 
etc. can be used, it can replace with a dc-battery 94 and a capacitor can also be used. 
[01 17] By the way, although each above example explained the case where a transmission was 
carried in a car, this invention is not limited to this and, in addition to this, can also be carried 
[ means of transportation, such as a vessel and an aircraft, and ] in various industrial machines 
etc. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline configuration of the transmission 20 as 
the 1st example of this invention. 

[Drawing 2] It is the sectional view showing the structure of the clutch motor 30 which 
constitutes the transmission 20 of drawing 1 , and the assistant motor 40. 

[Drawing 3] It is the block diagram showing the outline configuration containing the engine 50 of 
the car incorporating the transmission 20 of drawing 1 . 

[Drawing 4] It is a graph for explaining the principle of operation of a transmission 20. 
[Drawing 5] It is the flow chart which shows an example of the torque control processing 
performed by the control device 80. 

[Drawing 6] It is the flow chart which illustrates a part for the first portion of fundamental 

processing of control of the clutch motor 30 performed by the control device 80. 

[Drawing 7] It is the flow chart which illustrates the second half part of fundamental processing 

of control of the clutch motor 30 performed by the control device 80. 

[Drawing 8] It is the explanatory view which illustrates the torque Tc of an engine 50, and 

pulsation of a rotational frequency Ne. 

[Drawing 9] It is a graph explaining processing of feedback control. 

[Drawing 10] It is the flow chart which illustrates a part for the first portion of fundamental 
processing of control of the assistant motor 40 performed by the control unit 80. 
[Drawing 1 1] It is the flow chart which illustrates the second half part of fundamental processing 
of control of the assistant motor 40 performed by the control unit 80. 

[Drawing 12] It is the flow chart which illustrates a part for the first portion of fundamental 
processing of control of the clutch motor 30 performed by the control device 80 of transmission 
20B of the 2nd example. 

[Drawing 13] It is the flow chart which illustrates a part for the first portion of fundamental 
processing of control of the assistant motor 40 performed by the control unit 80 of transmission 
20B of the 2nd example. 

[Drawing 14] It is the explanatory view showing an example of the torque Td outputted to the 
engine speed Ne f the torque Tc of the clutch motor 30, the torque Ta of the assistant motor 40, 
and the driving shaft 22 of the engine 50 which is in a steady operation condition on the 
operation point of target torque Te* in the 2nd example, and target engine-speed Ne*. 
[Drawing 15] It is the flow chart which illustrates the second half part of fundamental processing 
of control of the assistant motor 40 performed by the control unit 80 of transmission 20C of the 
3rd example. 

[Drawing 16] It is the flow chart which illustrates the sinusoidal torque decision manipulation 
routine performed by the control device 80 of transmission 20C of the 3rd example. 
[Drawing 17] It is the block diagram showing the configuration at the time of applying the 
transmission 20 of the 1st example to a four-wheel drive car. 

[Drawing 18] It is the block diagram showing the modification of the transmission 20 of the 1st 
example. 

[Description of Notations] 
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20 — Transmission 

22 — Driving shaft 

23 — Gear 

24 — Differential gear 

26 28 — Driving wheel 

27 29 — Driving wheel 
30 40 — Both motors 
30 — Clutch motor 
32 — Outer rotor 

34 — Inner rotor 

35 — Permanent magnet 

36 — Three phase coil 
37A, 37B — Bearing 

38 — Rotation transformer 
38A — Primary winding 
38B — Secondary winding 

39 — Resolver 

40 — Assistant motor 

42 — Rota 

43 — Stator 

44 — Three phase coil 

45 — Case 

46 — Permanent magnet 

48 — Resolver 

49 — Bearing 

50 — Engine 

51 — Fuel injection valve 

52 — Combustion chamber 
54 — Piston 

56 — Crankshaft 

57 — Wheel 

58 — Ignitor 

59a — Press fit pin 
59b — Screw 
60 — Distributor 
62 — Ignition plug 

64 — Accelerator pedal 

65 — Accelerator pedal position sensor 

66 — Throttle valve 

67 — Throttle-valve position sensor 

68 — Actuator 
70 — EFIECU 

72 — Inlet-pipe negative pressure sensor 
74 — Coolant temperature sensor 
76 — Rotational frequency sensor 

78 — Angle-of-rotation sensor 

79 — Starting switch 

80 — Control unit 
82 — Shift lever 

84 — Shift position sensor 
90 — Control CPU 
90 a— RAM 

90 b — ROM 

91 92 — Drive circuit 
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91 92 — Both drive circuit 

91 — Drive circuit 

92 — Drive circuit 

94 — Dc-battery 

95 96 — Current detector 
97 98 — Current detector 

99 — Remaining capacity detector 



[Translation done.] 
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[0 0 4 2] fc^-^OtteflWEK-D^T, BlCi!) 

stw-rs. ^77^-^3 011 h ICS-task:, 

■Ta-fZ 4t»*Sftfc7D«; htrHffloa^;P3 6 

a-f;i/3 6^(0«77«. @fih5>7 3 8S^UT*ite 
-f >^P-^ 3 4fc:fc^T=ffl:3'f;U3 6m<D 

7 h 5 6 KH, ^COlHie^Ke e 

«. hue 3.-^6 0[c^tte>nAciHi^^g-t> 

[0 0 4 3] flfiTj. 7->7. ht-^4 0 t>|5]#]tt»j$£: 
4 4H *r— 7.4 5l:H^$n; u cX7 1 -^4 3 C#Ih1£ 



ffi^a^-r^di-c^^tiT^^. □-^4 2©n3 

Xh ; E-^4 0m Z\<D%./\mG4 6 CAOmiftH 

ffi^-f;U4 47i«^fig-T^fi8^trofflSf^fflir s ti9. p- 
* 4 2 7it(Hife-r-5 0 n-^4 2*t««wtr»^snfctt 

«. »*ea««2ooh^©m^<inr*4ei!i«i2 

[0 0 4 4] fl^^ y^-* 3 0t7i'7 S^E-^ 
4 0itt, ?77ft-?3 0ffl^ >tn-^3 4*S7 
->X t-^E-^ 4 0 <DU-9 4 2 . JE^T(1H»M 221: 
HWtWClS^SftT^*. lot, I>y>5 0tM ; E 
-^3 0, 4 0(Dmm&ffi<m&-B?L\$> I>y>50© 
i'7>i'yt7 h 5 6<D|lIfeR^tth;i/^^, i?yy?- 
^E-^3 OCDT^^P-^S 2^6-f >7 V 'P — ^ 3 4 lr 
fejt^ftfci:;*. 7->Z h^E-^4 0\Z£2>®1to.th)i< 
9Wz\tUzm&l&-2tlZ>£^5Z.tiZl3.&o 

[0 0.4 5] 7->Xh ; &-^40(l 
Effi^it-^tLTM^nt^S^ *5-y^E- 
^3 011 7 mi53 5$ft§7y^a-^3 2t)5 
ffl3-f^3 6fi«Afc'f>^-n-^3 4t). sKKHIg-r 
S«k518j££ttTt>3. t:T. ^^yft-i'SO© 

^E— ^ 3 0 0)702 u — 9 3 2 H. ^7>^yt7h5 
6KK^$nfc*-f-;i/5 7©n«SSCEEAt!>5 9 a 
2&tf*.>>5 9 b»C«tD«t0mt6nT^& ^5 

>y3 7A, 3 7 B*ffltiT-r>^-p-^3 4^@es 

&£9i9frt?&ttTir>*. Ota-^3 41: 

[0 0 4 6] 7"7*P-^3 2II*M53 5*«M»t6 
ffimT\3.4mWttt*>tlT&K). 70 5>a-<$> 3 2 0)faffl 

OcOW+'kKfart^TjfiT&O. — o&%mm<D-fiitn\i 

«fc 0 *f |S]T 3 -f > v- p - * 3 4 ©3B a -f ;u 3 6 
-f >7"P-^ 3 4 i3^lT^nAclT2 4<BcD7.P>7 h 

t. xay v^mx^T-^-T.^m^m.^m^-t^o 

fflP-f JU3 6<D#^(i, @teh7>7,3 8^e.«7J©« 
*&^Slt^J:3S^$nT^-&o -<7D|5|teH^>7.3 8 
(i, ^-7.4 5lC@^$nfe-^#^3 8At-f >7^P 

-^3 4tis^anfce«i(*2 2c«owt6tifc-^ 

#^3 8 Bt*»6ft0. ■eSBIHigKckO. ~^#«S3 8 
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ft*, Hffi (u, v, wtB) o*aj 
[0047] iat5-in©*^a5 3 5 

=.n^)vz 6 izm-r^aa&mommm*. 

(lfMHjOUME*) M>tn-^3 4O0RRtOl 
f««ti:bTV^„ £©*§*, W#<0|alteKtti&?) 
Sr^D-SC <hfrft3„ ?7«;ft- ? 3 0&tf7->X J- 

[0 0 4 8] ?7ff : E-J'3 0Rtf7^h€ 

-7 4 0 $KKl • fflff-r£fflf¥gS8 0 KOViTRWT 
MitS8 0)l 7 7 77^-7 3 0£ffil!nr?> If! 
10>KMBK9i. 7xXh ; E-;5'4 0 5Iin«2 
©KftHSS 9 2 , pjlK*Jl5|i8 9 1 , 9 2 £Siffl-f SflsOT 
CPU9 0, -^iifiT^li/I^T'J 9 4*^M$n 
T^?>„ MSCPU9 0l±, ZUZfu-ty 
*T?*t), 7-?ffl©RAM9 0a, ffll^n 

^7A*EttbfcROM9 0 b, Affi^J*-h (HS* 
T) StXE FIECU7 0 tiiffl £ffft 5 v'J TJl'fflffi 
Jp-h (HSr&f) S-fiBA^). d©fWf*CPU9 OK 
«. V*J)Vrt3 9A^OX>y>5 0©|5Mg£iK6> e, 
W/)VnA %frt><DW&M2 2(D^M&9 d, 77"fe 

yya> (77-fc;i^7A-©8£&fi) AP, ->7h#y 
ya >t>D"8 4^f.Oy7 Myya >SP, ^lffl 
B»@tt9 l£Ktt&ftfc2 0©*«felftm«9 5, 9 6 
fri=>©7 7 77^«Sit{I I u c , 1 v c, Wi2(DmW)mi& 
KKttSnfc2-3©«jttttH«9 7, 9 8*>6©7^ 
UMlua, I va. Ayr U9 40g§I^Hi 
-r-53S«F*ttta»9 9^6©a**BRMfti**«. A7J# 
-h*^UTA*S*lT^a. ft*, Mlft!BSi9 9 
tt, /^f'J 9 4»-B^CDitM*fct4y't>yx l J 9 4(7) 

*©*^{g <t is ra ssm u t»« j^ttia-r * t> © 

* Lrt«JgJfi£«l* ^<htcJ;0 38«*£tt(H-r * *> ©ft 

[0 0 4 9] £Ac, HiCPU 9 0fr£>te, ^ 1 ©ffift 
0*89 1 fcKW&ttfcX'f yT^T'Sli^T&S 6<@©h 
5>yX^Tr 1 7b¥.T r 6 *B»-TS«»«#SW 1 
<h. ^2©ffitd(H]?S9 2 \zmie>tiiz7.4y 
tlTOSlroh^yyX^Tr 1 ITiSTr 1 6 
it4M»i^SW2t)5«|iJ?jSnTV»5. ft 1 ©^» 
1 |*|©6<B© h7>yX^T r 1 r 6(t 

h7>^77^>A*-7£»fj&LT:fci9, -**v£ft. - 



tft-sip 2<H-ro^7Tiag$n. ^-©»^(w, 7 

7'7ft-^3 0CD5ffl3^f;i' (UVW) 3 6©§* 
**, ®fcb7>X3 8 ft^bT»«**lTV»4. 117 
-f>Pl, P2H A^r'J 9 4©7 p 7X#JtV-f -rx 

fiijn, ^ti-^na^^tiTi^A^, imc pu 9 ok 

iO«ath7>yX^Tr 1 r 6©:*>P*ISI 

©«£SIH»M#SW1KJ:DJB*IW#IU &=K;U3 
6K*h5*af&, PWMftmKJ:t>T«telWftjEK« 

[0 0 5 0] ftH75, $ 2 ©K»j|hI?S 92©6fOh7> 
y'X^Tr 1 175HT r 1 6t>. h 7>v77-f >A*- 
7£#§J&LT:fcD, -ttl-Fft. ftl©Mj@&9 ItH 

H, 7yXh€-^4 0©Effl3-fJH4©^l:8I 
fol, HHPCPU9 0l:±t)»Sfeth 
7>yX?Tr 1 17iSTr 1 6 ©*>P$ffl£iMWi^ 
SW2£«fcDIH*filflU #3^;W4 4HfliEn*«« 
£, PWMIW«IC<fcoT»ffilWftiEffiiftH-r4t. Hffl 

[0 0 5 1] «±«J«&SilHUfc»;tje*£B2 0©» 

ich;^*jft©siattej[T©ao-c*4. x>^>5 0 

#EF I ECU 7 OKck D31&£;n, J9r£ ©[§!&& N 1 
Tf0l6l/Tl>*t-r*. dot*. ffiltt&R 8 0 fttglts 
h7>X3 8 5:^1X^77^-^3 0 ©Hta^ JI/ 
3 6 Kfa^««S£8SLTUft^,h-f*n;r, BP*>fg 1©!$ 
idlHl?S9 l©h7>v77Tr ITilTr 6##9#:t7 

«^x*tx«. =ffla-f )i3 6\z\mm?>nmbifcnfc 

l^#"b, ?77ft-3'3O07 l 7^D-^3 2i'f> 
:rn-7 3 4 £«««W££<8££ttTV>ft^«MBi: 
ftD, l>y>5 0©^7>7yf 7h56(^|H|f)L 
TUSttJBtft*. d©«^Xtt, h7>-/X^Trl 
MT r 675S^-7tft-pT^-g)^e>, Hffin-f ;P3 6^ 
6©05fet)ffftt>nft^i. BP*., I>y>5 0tt7^H 

& bT n i C ft 3. 
[0 0 5 2] fcJflSe 8 0 ©$Uffll CPU90 ^Wflfi^ 
S W 1 £ ft 77 1 T h 7 > ~>* X ^ * 7 WfH-T -5 <t . 
X>v>5 0©i7 7>7->+7 h 5 6©lHlfeS:t^iljtt 

2 2<D®fclkt<DMm (.mmZtltt. ?77ft-^ 

3 0 tC*tt-5 777a-7 3 2 <h-f >tp-7 3 4©@ 
C^CM) IDSCX, ?77f€-^3 0©Hffl3^*3 

6 \z-i£<Dmmmtiz>o bp*., ?77f€-^3ou 

TlHl4$n. /Vyf'J9 4*«*t3n2i. d©B#, 77 
7P-7 3 2 t-f >xn-7 3 4 £&-£©*» D 
T-5iS^SI<hft-5. BP^. x>v>5 0©^7>^v 
t7h 5 6©0<E»«tOttfi^@e»T'f >7-a-73 



(9) 



#B8¥09-047092 



i=. *hscpu9 o^$B2oEniii»9 2*«»-r* 

4tl^6-t+«. ^7>^->^7 h 5 6**|aHEI!cN 1 , h 

77^-^3 0*^041, cn^TvX 
OIltt-^-f&CliT'. Ei)$A2 2 SrlslfEgcN 2 , h^i? 

[0 0 5 3] £H\ SWffllg»8 0 ££»?««MIC-2lr>T 

M2 2©@teJftNdS«!*iitrtaaSrfT3&:5 (Xf-^ 
SI 00) . MM* 2 2 ©EHESCH, l/>/M4 8A^ 
§£*&/u£&«jGt2 2tD|a|£ft&0 d36»6*«&*;:t** 

fc? Uf7^s ioi). 7i7-t;u^^;u6 4aas 

2 2<Db)\>9) \Zttm-rz>h<DT&Z>o |«t»T. 

* (ka«A2 2 <D h)vt>) mmm (stf. 

t*>no) Td*ss»m-r*fflsi&ffft"5 (t.x-v^s 

10 2) . f^-fe. S7i?t)KyM-»3>AP 

[0054] ^(3, **ta$nfcia*h;u^ auM2 

2<DY)V9) »^Td*tK*a*n^B»*2 2©0 
6»Ndt*>6. Il«2 2J:i3ttl*t'<mMP 
d^ltS (Pd=Td*XNd) t «t D^-S^iaSfr 
ft? Ufy^S 10 3). -tLT, ClCOJfcJ&fcliJ^X 
^MPdCI^T, x>v>5 OClShMTe 

*tx>j;>©a«iiHHE»Ne *sK3t-r-5jaa*ffjfe 

3 Uxy^S 10 4). |g»«)2 2 .fcomTj 

*t><ot-rst. x>s>>5 o««ii£-r5x*;u=mx 

>v> Ml^Te tl>5»5 OOBlEKNe <tCD«K 
mL^rzsb, ffl^i^MPd ti>y>5 Ocog® h 
T e * &<ttfg)«lBl£ftN e * i QHffttt P d = T 
e»xNe*tfti. L*»U a^aHfeStfUETSX 
>5?>5 0©B«h;U£Te*. SSBlEftN e * Offl 



>5 OAtT**ffiO«l*©!lS^«*-C«lff-r.*J:3K:. 
i>i?>5 0©l8hMTe*. SWHlEftN e * CD 

[0 0 5 5] M!j£Sftfci*h.fl^7Te 

t»T. i?77ft-^3 0 CO hJlrjrJB^tfTc * £i9!5£ 
'T-5^ia^ff^'5 (7T77S 10 6). X>5>>5 0 
O0te»N e J££&* Ktt. ? ? >y 

3 0CD h;i/i7*X>>?>5 0CO h;Ui7i:l?L< 

?77f ; E-? 3 0CO h^Jf-frffiTc * £X>v>5 
0 CO S ff h )19 T e * t m l> < ft * «fc 5 (IHS^-r -5. 

[0 0 5 6] il 5 IT, Zyytt-f h)i>9m^mT 
c *€tt£Ufcfift (Xfy^S 1 0 6) . >?7«- 
?3 OCDMff Uf7^S 1 0 8) t7yXht-?4 
OOfflU Ut77"S110) tX>>?>5 OcOftW 

Uf7 7"Sl 1 1) Sfrfc"5. BjS©*£±. 
f5yfl-^3 0cDfMjSP£7.->?; OCOWW 
tl>y>5 0 0lMfPI29J*«>3.>? 7°<fc UTKfcHfc 

W»CPU9 0A««0ii*ffla*fUfflUT. y*7 
3 0 t7yX 0<DfflS£HI$fc:* 
frl" ii{Ifr«fcO ef i ecu 7 0 izm^M 

(tLT, EFIECU70 tC<fc Dl>y> 5 0 COMSIfe 

mm\zfftzt>i*z. 

[0 0 5 7] fyy^-? 3 0 coffltt (i5(DXf 7 
7S10 8) tt, 06*5«tUC0 7fC09^-r-5^7y5 1 ^: 

-^iwsifflafc«fct)j&:sti*. ccoffla^HfT^ti-g) 

<h. WUCPU9 0H. X>v>5 OOBSHMTe 
* ^^(IgflilsKEftN e * b^S^ntWi^ 
(T.x-vT'S 12 0), X>>>>5 0<OB 
MbfrZTe * 3itz\Z3m®1fclkN e *<O^M«, 
#(07^-t;i/^^;P6 4<oigiia (7^-tr;UA^;^> ? 

->3>AP) C«Ica^HT«!S*lfcf). -ftiicoa* 
K:«fc0x>j?>5 0©5IteJt?-f >h*t*jgsnfcnt& 
>«*t-«.o C'5bfcX>v>5 0coai£^'f>h^ 

x>v>5 ocogaiMi^Te * sfc^iaiiiHifeia: 

Ne**itM3nft<!:fltU 13 7 cox^-y ^"S 1 3 4 

\zmtSo 

[0 0 5 8] Xr7 7 I S 1 3 4ttt, Ili2 2 CO@^ 

ftsedsi/^^/u 8*»sa*iitrffla**ffftton 

•5. UV)V/13 9^e.X>> ; >5 0COi?7>i7-> 

t7h 5 6O@feM0 e^ATjU Uf7 7S 1 3 
6) . H«Offl3*ft«e c**«6*«lfflS:fTft'5 Uf 
77S13 8) . fip-fe. 0c = 0e-0d^?^m-r-5co 

[0 0 5 9] friz, «ijlt&tB§§9 5, 9 6 lC«tO. * 7 
'y^^-^3 0C0Hffl3-r;i,3 6tOUffliVffl{rSitnT 

i»*«ai iuc, i v c &m&-rz>&m$:ftte.o (x^ 
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8) . gsgat*. ^.oisaoPimntiodH. a 

[ Mc Ufzf " sin(8c - l20) 

I I( l c J L -cos (0c -120) 

[0 0 6 1] i^Tl*«ag«SfTfe5K)tt. 

»<fr«Tc * 6,^86 ZtlZ&WOWiilBltm I d c 
*, I q c * ££R«N£ftft&iaEI d c , Iqct 
i»M^*56> &tt»*JEfg^{iV d c , Vqc£*s65 
MSSrffft? Uf7 7 p S14 4) . BP*. $ TEAT CO 
SC (2) ©*JU£frfcv», ^fctfcit (3) ro«W&fTft 

[0 0 6 2] 
[R2] 

Aide a Idc* - Idc 

Alqc = Iqc* - Iqc --• <2> 

[0 0 6 3] 
[$C 3 ] 

Vdc = Kpl • Aide + ZKil ■ Aide 
Vqc=Kp2- A]qc + ZKi2- Alqc ■■• (3) 

[0064] Z.Z.X's Kp 1 , 2RZSK ll, 2 tt, § 
[0 0 6 5] ^IT, *J£Jt1HiV d c , Vqcli, « 

cjt0rr*«# (±a (3) 
*ia^ 1 3i) tfiiMA i <73 i ®ft<Dm£<D%mft c&h 

(-ffl-HffllESI) £frftV> (XT7 
7S14 6) , H^tCHffln^;U3 6 t:fftnf-6«ffiV 
uc, Vvc, Vwc £#J&-5fcl3£frft5o &*EE 
tt. #5*; (4) fc«tt»*»-5. 

[0 0 6 6] 

C*4] 

r v uc]_. t fir[ 00880 -sin 8c lrvdcl 

lvwJ ' 3 L cos (6c -120) -sin(ec-120)Jl V< « 0 J 

Vwc = -Vuc -Vvc ■•• (4) 

[0 0 6 7] mmvm&mmte. % 1 ©raiji5]*& 9 1 co 

h7>-/7?T r 17i^T r 6 (D-f>*7V$ffl\Z <fc 0 ft 
j£ (4) JC«toT*»fca-«£E»^iit& 



sctUckOffft^ns. 

[0 0 6 0] 

an 

aec If;- 0 ! ... a) 

>s6c J 1 Ivc J 

5i^#h7>yX^Tr 171>MTr 6 CD^->B$F B T^P 
WMWHtS Ufy^S 14 8). 
[0 0 6 8] X>z?>5 0OX£i]W>hfc:£X&<? 
7 y tt- $ UWfi^m £ ttfc £ * fctt. 0 6 x.y 
^S12 0t, X>>?>5 OCSShMTe **5itX 

•S. Xf7 1 2 2 \zm/vT\ X>v>5 

0OHfi«CNejWK*a**a* (Xfy^S 12 2). 
X>>>>5 OCOIUteScNeH, i/*/)W*3 9*»6»*ii 
h J ti>7=>yVi'\? h 5 6(O|site^)S0 e 

te*-t >it 7 6 tc j;o m-r-s c t t>-c*«. 

®K»-fe>-y-7 6 iiHE»-fe>-y-7 6 

KSMUShftEF I ECU7 OjfeSMlciiJiaOfcN 

[0 0 6 9] ^tr, BttiaiEftNe *fr£K3&A/£ia 
teftNeSWUTailSANeSJnaL Ur'^S12 
4) . IMANe©jf^it&«lNre f l*SJ:tfflHI 
N r e f 2 ttb$rt-5 (X^y 1 2 6 , S 1 2 
8) . Z.ZLX, KfiNr ef lft, X>5?>5 OlfiWfc 
JlW > bT'^^jlte«^(rM^fct^ft-l±^M«^ffi:S 
f^>M«1?*0- (SHERNe^StRiaiEft 
Ne*^e,SBffiNr e f 1 £*l*l©®ffl) Ttt, 

I>J»5 0 *SSLTllst*fc*IC, X> 
5?>5 OcodlfeRNe iZ-D^XP^ytt—f 3 Ocois 
IhMTc (I>y>50Ch)H?Te) \z£Z7j 
-KA'>v^*iJffll* s ft$tX§o ft*5, x>v> 5 0^31 
<E#-f > hT#Ste««t:Mofci^ft-B-5M««. X 
>^>5 0©iS^#ttfeJ:ata4g^>h^{rJ;0S 
WttNr e f 1 t>cn&*»*bT«9JK« 

[0 0 7 0] Pg«N r e f 2 tt, I©7-f-h'A' 

y?fflmz&iizBm®m&.Ne *frt><D*m&(Dmm 
>5 o©R«i-rsa^ m*. mm, wmmaD- 

0 8tCX>>5>5 0COh;P^Tct(HlteRNe(Dg(R 

%mmx\±. m^.-$%&o\z, ra«Nr 

e f 2£. @e»NeOlR»j«»7j«*1-ift»0««©i|t 
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#-f »W:«fcoTS&aA>S. BititNr e f 2§Ztl 

[0 0 7 1 ] 7,T-V3S 126T, <ISANe©S&*Mi 
#<M|gN r e f 1 <k <0Xt^t ^fcte, X>v>5 0# 

S 1 3 4Cigtr. Xf'^S 1 2 6, S128TMA 
N e OlftttlltfMttN r e f 1 «TT««N r e f 2 «t 
<0*£^t£\Z\Z. wl®Z(D>7yyT^-5>%mZ'fTJ2. 

« A N e t, © £ M U T Wr & h )V 2 fg^ffl T c 

*ibTl§:^L Uf7^S13 0) , IIANeO^ 
»i*«lNr e f 2«T©£:£l;:te, ffflU© Hl'i'Jf 
MTc ♦ HI>*!t**Tc *ilt 

f§:;£L (Xf-^S 13 2), 0 7©;*x>.y :/S 1 3 4 

[0 0 7 2] d^T, Xf7^S 1 3 OTlffcfth^ 

T c *=Si}Ih1©Tc * - Kn • AN e 
TWWfSOtt, I>y>5 0^e,©[IJ^I^MPd 
7>»-je©«^fcH. X>v>5 0fflhMTe^7«; 
^^e-^3 0CDh;i/i7Tct'^L<. ffi^MPd 

y 3 0 © MU£ T c (C*f LTStk«-r**» 

Cl©J:5l;rx>>>>5 0©®i|£gScNe £7 
-f-KA'-^WtSOli I>y>5 0 £2c5£UTjI 

[0 0 7 3] Xr'vT'S 1 2 6&HLS 1 3 2©$nii£ 
^5 7 (r^-Stf ^ 9 ©J; 5 ir&S. x>v>5 0©@«f 

?77fi-^3 0COK^^Tc^B^h;P^7Te * {' 

ysi 1 1 COX>x>» (EF I ECU7 Oltcfc-SX 

'Xfflfflm x>:x>5 Oteggf hJU^Te 

J:^SflKlBl4iftNe * tfi:4J:5C((»sn4. x>>J 

Ne**&MNref lHrtOlKt) (lMS<b. tH* 
i^Pd-£©ft» (Pd=TcXNe) ±T, x 
>v>5 0©@fiSNelJ^77f : E-i'3 0 ©£jg h 
;Pi7Tc (I>y>5 0OWTe) tr «fc ^ T 7 -< — 
hVNV^ftJfflW&Sfrl-S. X>v>5 OCDlHieiSNe^ 
T!®3?©Sl« .(lHl1E»CNe^S0ls]4ERNe *«>&He 
Nref 2Kl«JO*«) KA-Sxh. IP*>0 9 ©£^ 7T 
<£&©#■;/:? 7.1*91;: A ■?>£:, 7^-KAy^M»ltt:S 
tit*. -e©tt<i£«frr3. Ufcri^T, B£KNeO 

/ty^MBSfiffcSCittfctr*. ;i©«SJH. IM2 2 

ten, c5Lfc»*<o«»fi8»jj«eaan*cttttt 



k 

[0 0 7 4] h^E-^4 0tr«fc^> h»?Mf« 

(B507f7^Sl 10) lIOl-iTBl 0 43 J; Otg 1 

5. 7->7 h^-^&HSfjaaTte. WWCPU9 Ote, 

grants 2©iHiK»Nd*tt*atrjaa*ff*5 

Uf7 7"S15 0) . IKl!ltl&2 2©|5|&gcte. UVOU 

&R*£trfl9efftt5 Uf7 7"S 15 2). 
[0 0 7 5] M*i&A/tfBMM2 
dtx>^>5O©0<E»Nei:*»6, Pj«]©II]i|£gcM 
Nc£§t@ (Nc=Ne-Nd) led: 0*36 £fr 
tiO Ut77'S 15 4). ^(3, i^y^E— *3 0 

£fffc 3 (7,f7 7" 
S 1 5 6) . EP*>, Isl±$tt-3tt77 (X*;U*) Pc 
£. 

Pc=Ks c XNc XTc 

iltIStl.«T^S, ;:T, Tcll?77ft- 
*3 0fc:43te-**IB©MH?T&D, Nc te®i|E?£MT 
NcXTctt @4lc43tt§««G 1 \Z1BM 

■tz>x*)\,¥&7Rtbz>z.ii{zmm-?2>. Kscli?77 

ft-^3 0©lt (IU£) (DxS^Ta5-5o 

[0 0 7 6] ^T7vX h^-^ 4 0 tc<t 0 tt#£tl 
5Ml^ft<frttTa*£, 
Ta* = k s aXPc/Nd 

tbTSItS (7,f7 7*S 15 8) . W, k s ate. 

^MTa *#7->7. ht-^4 0l:irjtft#l/SSl 
A" h>»Pi7 T a m a x £i&g;lT^£7^S;^CQ$lM£fT&t^ 

Uf7 7's 16 0). «ATi^«^icte. m±miz 
mm-rz&w&ftts.o 1 6 2) „ 

[0 0 7 7] Hg»j«] 2 2<D®ifcii\&e d&W/fr 

A4 8*ffl^T*tHb Uf7 7*S16 4) . SiC7-> 
X h^-^4 0co6-ffltt«t^«^(±58|9 7, 9 8£ffl 

^TVtm-tziem Uf7 7 p s 1 6 6) znu?, 
01 lir^-r.t'pir. ^yy^-^ 3 0 tmmm 

(7.x;/ 7°S 16 8) 2itfltEE»fHIVd a, V 
qa©«J*fcfT&H Ut77'S17 0) . SlcmiEJt 

fiMomm&mm Uf77"si7 2) ^fr^^x. 7 

->X h^E-^4 0 ©^ 2 ©^»)I5]!S 9 20h7>yX^ 
Tr 1 175STr 1 6©*>*7«(W^|BH&*«), PW 

Mfflm&ftfco Uf7 7 , si 74) . cine.co^a 

te. Zyy^-fZ 0\Z-D^X'ft?Zitzh<Dt±<m 

[0 0 7 8] X>v>5 0©©J^ (XT7 7'S 1 

1 1) tlO^TiftBJf-fSo I>-/>5 0ll @5©Xf 
•y^S 1 0 4C43l»TH«Sft*B«h^^Te *43j; 
^IfflalCftNe * Tag^-f > h-e^#atettJ8ta: 
SJ:o-?-©h;Ui'Te 43«tZ>*lHieScN e ©M»A«ft$n 
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a. mm\zit, wicpu9 o^e.a«tctoEF i e 
cu7 oizm^&mmv. mMmttm^zuy b)v^^ 

Te*lC. 06S*Silsl6l:Ne * \zt&%&o\z'&x 

izmm-rz* 

[0 0 7 9] \£±.<D%m\Z&K) , ^y-y? 1 ^-^ 3 01: 

j:o^o?i*K s c -e**K£ifc£ftfc b)i>7. in*. 

X>> ; >5 OC0^9>i7v^7 h5 6<D[§]fefci:i7 7-y 
3^— 5>3 0©-f>tn-^3 4<£>!UteR<D<ilMf:it0tJ 
LTi'^yft-^ 3 0Tlsl±5tlfe*^(CJ;D, 7v 
7> h^r-^ 4 0 (C*5^TlK«)tt 2 2ChMt LTtt# 

tt-5--r& i/^y^-:? 3 0 (CiD^^S^ 

IfcSftfc h^^tr-iStLxv^. ^co|gm< 04 
t, ««g i<7)x^;i/^$m«G2tr^bT> 

[0 0 8 0] bfrfc, X>v>5 0»|lHERNe#B6l 
@ia[Ne**6((iNr e f 1 ai*i©(BfflCA* t, 
@6tNe Ziryytt—P 3 0 CD b)\>Z> T c (I <t D 7 

-f-Kn-v^sifits^f., x>v>5 o £anwi^ 

Te *45«t^B«l§HEIfCNe *©ate#-f > hTSfb 

Tjife-rs-t^-c^^, i>y>5oc@fi» 

Ne^aeUeHERNe *5&>e>BHfiN r e f 2£JU*3©«BH 
[HlitoRNeCDi7y -.vT^-:? 3 Offl'hMTcl: 
«t*7-r — !«Ay^lWiHffft*3ft^*6. X>v>5 
0<01!H»**tB2M;:£tJ<?5>?->*:7 h 5 6COHH5 

trs (hi^mko ««»#2 2irea$n»:^. £© 

X>^>5 0CDfflR»-r-&ffi^C*t?<*P5CDi6i!i 
[0 0 8 1] t>i«t 0. irvytt—? 3 0-^7->X h 

=t-5> 4 o$>zwtmi<Dmw)®'®9 1 , m2<nmw)m 
2Tfea*ti^e.^#ffiT*^e., «^git^£ 

ti^cx^;i/^t««G 2 tSSn/bi^JI/^il:- 

r lftSTr 1 6 ©ifr^fitfit). GTOft£i»T'h3 
V^cD^ftie.tlTl'^*-'^, ^l»^ij[Hl?S9 1, ^2 

'X&£tt. 7->X h^-^4 0\Z&\,^T h)l? tLrm 

mm 2 2 teas n*. 

[0 0 8 2] ^S^Tte. I>y>5 0O@aNe^ 

gffieiemNe *^e,wfiN r e f i ufoommiz X-d 

'frUtommm (aiBI5*Ne*A»6WNr e f 2 
J^rtcottffl) £j£«>*<B*T. HttN r e f 1 



[0 0 8 3] ^H*.5BW©3B2©HI8«nf*a»*e* 
SB 2 0 Bfc^lJTRitS. »2*Jt«<Z)l(i*eJi« 
12 0BH ^l*SS^J<D»^eSSK2 otra-oA 
-FftfJcStTUS. Lfc*SoT. fg2g|i60ijc7)i!jfte 
jggg 2 0 B CDA- KWlftC-OViTORW* <J:tf ft^fe 

isi2 o B<D&*V}ttmftmmtz-o\,*x<omi\*&i6 

[0 0 8 4] ft2££0f<Dgl!i;f7&££B2 0 BTfc, fg 

1 H^J roRj^eitSB 2 0 coftiJfflgB 8 0 jfinff-fS 

frT-50 6 & <fcic>*0 7 (D? yy tt-ftHmizftX.TB 
1 2&<fc£>*0 7 yy^-? M'fflZ, Xf'V/Sl 
1 OTSffT-SH 1 0*«fctXHl 1©7-/X h^E-^ffl 
ftPCftATH 1 3*3«ttX01 1 cD7xX h^-^f&JflPS: 

mn-rzo eat. ^wm2H)ii^j©sj^e^sB2 0B 

a**ff-r S * 7 y ^E- * MfliS «fc 7 ->X h^E-* ffi 

m c -o ^ t . $ i -mmm \z *s » 3 mm t & a s * ^ 
[0085] zyytt-fmmamxte, imcpu 

9 0lt ^-^Bl^HMo^^y^-^HIfP (06) 
©Xf-y7S 1 2 0'ft^LS 12 6 t|^-C0Ma»X7 
7"/S 2 2 0^lS2 2 6£*fr7&,, Wfe. X>v 
>5 OCgIh;^Te**fcttSIH(0SNe*4«ill 
@**&£E£ttTWi^**£*iJj£L (Xf'y^S2 2 
0) , 2£g.£tlT^t3;^£%\Z\*, X>v>5 0C0lHlfe 
RNej&tK^&tr (Xf7^S 2 2 2) . ^LT, 
ErtERNe **^St*a^imfi*Ne*i*i;T«3IA 
Ne^Wliih Uf77S 2 2 4) , «ISANe©«» 
tt^r^MNr e f 1 tJtKT^. (Xf'^S 2 2 6). 

[0 0 8 6] SHAN e <D«6*fffl^«ffl[N reflKT 
©tt. BP-fe@<ERNeJ>»B*EHE»:Ne*A^H«N 
r e f mi*3CD^H^AoTV^t^tr«> X>->*>5 

Jg^ffiTc * *> 6(WW >K n e SSitt 

Uf77S 2 3 0) „ fbT. ±.®Vtcm7(DZ7-y 
-/S 1 3 4iS^bS 1 4 8CD#ig£fr&5. 
[0 0 8 7] Zl<D«t'5(r, ^2^mm<D^yy^-^ 

<Dmm (|HllERNejJ«B*EHERNe **6HiNr e 
f 2^1*3 C0^«) ^ISS^tlTl^lr^e., X>x>5 
0 (DmW)-?2>tiit)\Z&-3< InlfeRN e (7)H)ft»i^^{3 

W2 2 tr h;u^<DMa^»^*g»$n-5„ c^bxffiiii 
«2 2t:e«$nfch;i/i7<DKi()fig^tt, ^utagrrs 

7vX h=E-^mi:J:5Tft«Stl5. 
[0 0 8 8] 7yX ht-^iW«IJfl31Ttt. JWCPU 
9 0«. JB 7 h^-^fMiP (010) © 
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7f7^s i 5 b&t^Ls i 5 8 tm— W^acOXxv 

£. SP*>. WLW}$& 2 
2CD[Ufeg:Nd*3iUCx>>'>5 0CO®&&Ne SrSS* 
(Xfy^S 2 5 0, S 2 5 2) , ffittcoielggcM 
NcMfL Uf7^S2 5 4) . ir9yft-^3 

opirmm^n^mtxDmw- Uf7/s 2 5 6) *s«t 

a*COiU^ (7x7^ 2 5 8) £fifft5. 
[0 0 8 9} ^tc. *«)fcHWJfi^*Ta**6HI' 
^It^ffiT c*i@g T e * tOlgSWUTtrfc 
fth^lWi'Ta^IKt* Uf7^S25 
9) „ ddT. Ml^ffi^ftTc @12©XT7 
-?S2 2 OU^LS 2 3 O(D^gt3ctoT^*-&0 7tD 
^T7^S 1 3 4fi»l:fflH6n4 h;P*Jt*«Tc * 
IP*>> El 1 2©Xf7^S 2 3 OfflifflSSIIff 

«Tc*T-<fcD. XT7^S 2 3 0 £§l?TUfc^*&{;: 
tt, @5®7f7yS 1 0 6TS)ISHfc hJl^Jg^M 

[0 0 9 0] ^5 IsfzmittebfrirmitmTa * SrfSlS 

^ 4 0 t i-5TW4LI»4S* h)!'? T am a x 
T^5*>g*VD*iJ«r£fTfc-3T Ufy^S 2 6 0) , 

T7^S 2 6 2) t -E-UT. ±ifiU£01 KDT.'ryZf 

S 1 6 4&t^LS 1 7 4<Dmm&ntto« 

to o 9 1] m2mmm<»w>f}fcmmE2 obtii ? 

5„ SP*>, ^-^fWWciJtf-SHIBa'f ;i/3 6 

IcEMKl-f 5«EEV u c , Vvc, Vwct, 7->XK 

a, Vva, Vwa tSrl^BtitffTi^L, 
-^WWKlfeJt* h7>-/X?Tr lMTr 6C0;f> 
P$M(0PWMIW» (@7(0Xf77"S14 7) t. 7v 
X 1-^-^*91911*^-5 h7>y7^T r 1 1 r 
1 6©*>WfM*PWMW» (El 1 ICO Xf77'Sl 7 
4) £|5j#!LTfT&5„ 

[0 0 9 2] CC0J;3l;^7-i'^*-^^Jffli7v7 > h 

^f^S 2 5 9T^?li4HiTa * * 
Ta*«- Ta*- (Tc*-Te*) 
£ lT*feTH18a-f JU4 4 tc:TOT?)«lE^i^g-r-5 
Z.t\Z&>0, V'yytt-ZZ 0£:frLT&»tt2 21; 

[0 0 9 3] Ell 41c. S^h;Ui7T e **±U*gS(Hl 
<ERN e * COjf&tf-f > hTJg«ate«»l3**X>>? 
>5 0CO[hME&N e, fyyJ-^-Z 3 0C0 Ml^T 
c, 7->X 1-^-^4 0C0 h;Pi7Ta43«t^l(itt2 2 



fc. X>v>5 0(D[HlS|gcNe^@SlHieScNe + 
foizVTMWlTZfrZ* Cl.coillteRNe^atllHjggcN 
e * £1" -5 <fc?£i§ hMTcfclg hA-^ Te*S4> 

-ttLiMt^. sssasttaMu 

^Ji^ffiTa* Uf7 7'S2 5 8) 11-^^, 
^<Dh;Ui7jg^fflTa Ml^^iiTc * &1M 

Ml^Te*<hC0«#fl£i;e,;ft&;^<3, 7->X 
4 0C0 h;i^fg<&ffiTa *tt0 5y^*— $» 3 0 cog it 

h;n'Tc<trai;««TiR»-rsc:tna:*. cicd hju 
-^30 cogg t c <omm t&te&K&rrn 

Z. BMM2 2'vlii7 7-i'5 1; &-^3 0*»&coeah;i/ 
i?Tc tTv-X h^-^4 0^<=>CO h;i/^Ta^ffl-T 
ityytt—* 3 0»g>gh;U?TcCOHIfti>)J& 
#£7->7. S^E-^4 0 00 h^^TaCOffitid^^JT-fe 

[0 0 9 4] H±KHL,fc*2*MMa>llrtft8gB2 
OBCitia, X>v>5 0CO@e&Ne££7«;/^ 
-^3 0V>b)l9T c\Z&^>X74- K/ty^ftWI" S 
iitr^oTX>v>5 0affiKtf£Mft*nBI(lWl2 2 
C:ei§£ttTt>. ?7 7ft-^3 ocogjiih;i^Tc 

(Dmmtftft&n*>mL'&5 kSTisz h^-^4 oco h 
;ui7 t a sfwirr aa* e> . ig»tt 2 2 

y>5 o©*ft-r4a*ta^<*p5©iBWi*§&±f 5 

[0 0 9 5] m2mmmX'^ Zyy^-? 3 Ocoh 
^TcCKi^ST^ N^E-^4 0 CO«(R|()fiK^£ 

ltJjoMLxT, Ribtt2 2 K^y^t— ^ 3 o.£;frL 
xeasna'h^^roiRft^siTtjHUfcTj*, ^77 
^-^3 0tcJ;D®»itt2 2t;:ej§£*i£ b)M?<om 
S)i$i*£X>v>5 OcQjHEjJW > l>«lr^J6iB'l^L/T 
fBttUTi3#« X>v>5 OCOjHg^ > HdJ&CTiB 

Jt4HiTa*lrWJ!)P-r«.C£lcJ:i9. ffildfft2 2{'^7 

7^-^30 ^Ltei^n^ bjuzommj&ft*: 
fr^rrr fccotuTfcck^o ^co*-&, ^^^^^-^ 

<> Ste$-ti:fcfllRft{S^C07x7. h^E-^4 0CO h;i/i7 
fi^MTa + 's.coWJno^'f 5>y51/'7;^3 913.J; 
<9^ai^tl-5X>v>5 0C0i77>^->^7h5 6 CO® 

[o o 9 6] &tc$fiBjicosg3 vnmmv&zmti&m 
ss2 o cc^nTRiflts. %3mmw<DWitifcmm 
fi2ocii. mmmm(Dmj}fcmmm.2 o tm-<n/\ 
-K«i6fi*UTH4. Lfc^-^T. m2mmm<Dmti{R 
m&m 2 o cco/n- K^(ro^TcouiHji5«ta*i!»^e 

M12 0CO»*WttilfPlg«HO^T©lttWtt«lS 
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[0 0 9 7] »3£ttW©»:*jgjggH2 0BTt>. ^ 
l**«©»*eJ8*«2 0<OW«S«8 0*«*fT-T5 
H5<Oh;U^»HI**ff-r***, 1 0 8Ti 

fTT 6 :fe«fctf B 7<DP?y ^E-^ftHIKftATfB 
2*««7?S6ffrSHl 2*<k^0 7 ©>7»;f : E-j' 
•MtH— ©WW*. Xf'^S 1 1 0T*fff 4H1 
Oi3«fctf0 1 1 ©7->7. h^E-^fflflfKftATB 1 0& 

»2 0 BdWff 5 7v-X h^-^fMWdCX^Tigl^l 

16 Hfc* 4 IW» <!: »fc * jA £ «P lz HJt9rr * . 
[0 0 9 8] r^xh^-^fwwa^ffSfta^ fww 

CPU 9 OB. ST^l*)!i0iJO7->X h^-ZUm 
(010) ©^f-vT'S 1 5 Oft^tS 1 6 20®M£ 

[0 0 9 9] ^T015OjailI^T, fflfflCPU 
9 011 IIM 2 2 0 d S W'/JW 4 8 Sffl 

HTfctiiL (Xf7^S 3 6 0) . jEttRMl^JPSWe 

? ft s m a ; p - r >\z cfc o & n * t> © t $> ^ . 
[oioo] M9i©*£±. ii-p. iEte»h;i/*ft£ 

i&a^-^Mi, ?7yft-j'iifl (012) tx> 

> ! >5 0©|eHEScNeA«?7-.y3 li &— *3 0©MW?T 
c tcj; 0 7^ — FA >y ^flWSttS J; 5 \Zfc itzt% 
\Z. EP^Xx^^S 2 2 6 T«36AN e 
Nr e f lfiJlTtJiofcttartSlffSn, ffi«ltt2 2(C 

[0 1 0 1 ] if)V— ?>1fi%ft2tl&£* ©JffllCPU9 

on. rn>v>5 o <D®ffc&N e &n?>-&ts®m& 

Wts-t^b (XT77"S3 8 0) . ^UT, A, 
fc*I>i? > 5 0 OHKftN e ^ 2 2\ZfcmH*l 

8 2) . tow 2 2Ke«sn3 wi^©iMB«sa-ttx 

>v>5 0^£©Mib-73£Ji;*;fiKtK^e>, x>x> 

5 o<75 1 iHieafeocoaiRsiiiHi^iiftiTafentf. x>v 

>5 O©0(ERNe ettfflf tK«t»3 hfvwmth 
*»©«iR»*#«>*it7j«T*S. fcis, x>>>>5 
0m|ilte3fc0©IMfc@»tt. l>y>5 0rolSI1» 

[0 10 2] X>x>5 0©@<E*Ne^e*«> 



i7) *»i*«a:ffls«ATe»«i2 2HftDn-r*d:*t:, 

KMM2 2<B|§|te»Nd£lftfflbTKIMtt2 2©@i|£tr 

(7^>;/7°S 3 8 4) . Il^T. Bfi£0il«tt. H«0J 
Til, ii*(D*^lc«kDffittffl2 2l:4W h;u-i7coM 

&h;u^co{ifflS^^4z: ticio^ ISiljitt 2 2 ©Eft 

KftW 2 2 ©0tetre.fi, &»>tt2 2 

T^a&adt^Tfr*. @fctr Hid 

£-C5t*-&. IEK»h;i^SKlMll2 2 
©Ml^lt^ffiTa * fc, EMM 2 2(Dmfc&&6 diZ 

01 1 ©Xfi/^S 1 6 6&t^L 1 7 4 ©^JI^-Tntf 
«fc<r>. &*5» ffe»0!ITH. {iffltt, ffl0t'7r/6 

[0 10 3] tt^T, IEK&h;Ui7*ftSUfc{iffi-tMH 
*«<f £^ATlgi!)«! 2 2 Clttltl-f £ igibtt 2 

2©iHiiEtr<=>£^ffiu d©@etre.©ii*i^S ! b/h$ 

<&-5l8*g£#J&. -£-©«i|e£IE&$c Ml^ (Dffl&t L 
Tft^L Uf7^S 3 8 4) . *;l/-^>^^71- 
4. ^ig^JTtt- JBffitt. ffii£©Br5£0>Sfia>5 0#© 

LTlti2 2tce3t^ns h^^©M»J^»*{S«T 

[0 10 4] 01 5CD7VX Ht-J'iMlCIoT 

>nj:or(fsnT^3ti5*^, x>v>5o©im 

OOlHlteiSNe^^filCStjT^TfeHl 6 ©IE& 

3£3*lT^ft:t»i:#Ctt. Xfy^S 3 6 6ft^bS3 
7 4©^a, IP*»01 1 (DZr-yJS 1 6 6 ft^bS 1 
7 4 tH— ^©©ffllC^^Tt)^lH 

[0 10 5] — jEKfth^^ftJ^SnTVi-St. 
7f7^S3 6 0 -eS^^ji^^:K«)*fi 2 2<D®fefime 

Sto-ri£l;:*5^TBfM*2 2 ©lalte^^e d ic^JtS-TS 
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•>7 P S 3 6 4) . Z(Dttmb)H7T a s £ bJl^^M 
T a * IZtQiLTmtzfcb frZm^mT a * tUTRSU 
T (7.5^ !/S 3 6 5). Xf7^S 3 6 6 \m<DVm. 

[0106] &>±mwLtzm3mm&i(Dmt>&mmw2 
ocirinti B1M2 2\z&m2tiz> hfrzvmm&L 

X.>i?> 5 0<D®&%.Ne lZ&-3^T Xfttzm®. 
Set, JS*«ffc*-a-Tje«>.fcfl[ffi*5J:V«(B©jEKft© 
h;U7£ggfilj«i2 2 UttJraT -5 £ <h II <fc 9 5 - 1 

^Tts. x>-^>5 o mats 

|Sj±^-e--5Cl<!:^T*^)o fl*ffi*5J:tfifi«f±. 
X>5»5 O0BeftNe;A«£*ttBK:£ofc&*«l;: 

[ 0 1 0 7 ] $B 3 £M&l<DW)t>temgim. 2 0 C Ttt, B 
43«ttXtg<@S:iHfibfeiE3KiS<D hJU^ \Z& 0 {giSLfc 
^Sr^SDLfcK»«2 2 0|hI£&N d \Z J: O^ttSSttS 

F;u5'£*»6TM»w#iin-r*t»«5tbT'b«tt». in*.. 

h;P^^SnL^OB»jtt2 2 tc£i;$ hJU7 

^oTfes. * 2 ©EtettMi^ mmm2 
^<ott«ts«tt. ±m<D®m£mmo<&mzT&:fe-? 

*"lti«k<A. SfC, IB3©IE&&h;i'7, fR4©IEtt»h 
)V 7 m £*a6Ttt2j[Tt & CO t b T *> «t ^„ 

[0 10 8] «±BlWbfc*ia:^L,«3 0llJS«-C 
H, X>>*>5 0<D|Hli|£&Ne£7 5-y3 1; E-7 3 0 CD 
h ;U7 T c ir «fc 0 7 -f - HA* 7fM» Lfe#, X >>? > 
5 O©0KRNe£BI&tt2-2©BteRNdi©«f&>t 
Sftlalte&Ne * tlilte&NdtcDfilMK-grt-SJ:? 
?7yft-^ 3 0(Dh;Ui7Tc(r«t0 — K/ty? 

[0 10 9] £U:. *f6W©Hlt©»IB , Ct?t»TKML 

[oiioiMti, 01 \z7f;Ltzmji&mmm.£4&i 
mmm (4 wd) 01 7(r^-r^<h 

<K&*. 0 1 7 ffiSftttl 2 2 

KfcteLTUfcT'S'* b*-?4 0 <Triii2 2i0» 
SILT. *W«)Klft«taaUTE«U, d(D7->7h- 
^E-7 4 OK«fcoTtMI«0BIMi2 7, 2 9 £ffi»rt 
•5 = M)«l2 2<0*I(M£t2 3^LTr^ 7 

7 l/>-/tM^2 4tC^^^tlTi3 0. CCOffi»jtt2 
2IC<k^TflfIfgg5c0^1ljf&2 6, 2 8£igI/jT5<, -CD 



[0 111] £fz. 018 (a) \Z^?£?\Z, 7>7 
N^E-7 4 0#X>v>5 0 tttyytt—jr 3 Oi© 
HIK:'frlSE , r*J;'5E«$nfc«!j«^H l 8 (b) iz^t 
&o\Z. 7->XhW4 0*5l>y>5 0£ftWi' 

[0 112] ±jfiUfc#2E*0rai, X>x 

>5 o ti/rtfvu M:i01fiSft*^vu >x>v 

[0 1 1 3] HiMraa. i?7-yft-? 3 OR 
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